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Abstract
The goal in undertaking this thesis project was to examine percussion caps recovered from
Historic Fort Snelling to try and better understand weapon utilization, their association with
structures and activity areas at the fort, and potential availability. Located at the confluence of
the Minnesota and Mississippi rivers near St. Paul, Minnesota the fort was built in the early
1800s to assert the United States’ political and economic objectives in the region. Over its tenure
the fort has had a long history of service, with mission objectives constantly changing over the
years. The fort was key to the foundation of Minnesota as a state, and for that reason the old
“historic” fort was restored in the mid-1900s. Today the fort operates as a living history museum
with reenactors telling the stories and history associated with the old fort.
A few years prior to the construction of Fort Snelling percussion caps were invented and forever
changed the world of firearms. At the height of their usage, they provided users with a reliability
and durability that prior to that time had only been hoped for. Eventually percussion-based
firearms became the standard firearm for many soldiers, including those stationed at Fort
Snelling. The percussion caps that have been recovered through archaeological excavation have
added a little more to the history of the fort in understanding weapon utilization, their association
with structures and activity areas at the fort, and potential availability. The research in this thesis
examines the distribution of caps across the fort, the types of caps used, elements of
entanglement, and experimental archaeology to test the reliability of “scar” marking on the
crown of caps to associate them with individual weapons.
The results of this study have found percussion caps in a fort setting to be useful in determining
areas where firearms were present in the compound. Additionally, the physical characteristics of
percussion caps give only limited insight into their manufacture and origin, unless a maker’s
mark is present. Lastly, experimental archaeology dealing with the study of “scar” markings on
the crowns of percussion caps confirms that the hammer and nipple configuration on percussionbased firearms leaves distinctive identifiable characteristics unique to each paired assembly and
has the potential to track a weapon’s movement though the examination of caps with matching
patterns.
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The woods are lovely, dark, and deep,
But I have promises to keep,
And miles to go before I sleep,
And miles to go before I sleep.
(Robert Frost-Stopping by Woods on a Snowy Evening)
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Chapter I: Introduction
In the summer of 2019, I was fortunate enough to participate in an internship with
Nienow Cultural Consultants LLC as part of my course requirements within my graduate
program. At the time I was taken on for the internship the company was fulfilling a contract with
the Minnesota Historical Society (MNHS) in undertaking Phase I and Phase II archaeological
investigations of specific targeted areas within Historic Fort Snelling (Site 21HE99) at both the
upper and lower posts (Figure 1) (Nienow 2018, 2019a, 2019b).

Figure 1. Lower and Upper Post Districts at Historic Fort Snelling 2021. (Created by Author.)
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I was quickly given the overview and indoctrination of the fort’s history and the
difference between the different areas of the site such as the “original” fort as well as the “upper”
and “lower” posts. When referring to the “original” or “stone” fort it is reference to the diamond
limestone fort that was constructed in the first half of the nineteenth century. This is the area that
is primarily visited by the general public looking to see the iconic landmark and learn how it
developed from a frontier post to a main contributor in the development of Minnesota as a state.
However, as time passed the fort grew and sprawled out well past the “stone” fort and utilized
1,500 acres of land at the height of its power. Due to this dramatic growth over time and as a
result of its large geographic size the terms “Upper Post” and “Lower Post” were established to
designate where a building or individual was located within the complex. A very simplistic way
of distinguishing between the two posts is upper post consists of everything to the southwest of
interstate 62, including the land where the current Minneapolis-St. Paul International Airport
(MSP) now sits. The lower post consists of everything to the northeast of this same line,
including the historic forts visitors’ center and the actual stone fort. While not precise these
geographic boundaries will suffice as an accurate descriptor in conjunction with the research
held within this paper.
It was on the lower post that I completed all of my internship hours, most of the time only
a few hundred yards away from the stone fort. It was here that discussions about previous
archaeological investigations arose and how the fort has been the most active archaeological site
in the state of Minnesota (which will be discussed in a later chapter). The story of Fort Snelling
is intriguing to say the least as it is a multicomplex and multicultural site with much to offer a
researcher looking to dive into its history. I was put in touch with Pat Emerson, former Head of
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Archaeology at MNHS, who oversaw the archaeological work at Fort Snelling. She was able to
answer an onslaught of questions I had regarding possible research projects that could be
undertaken at the site. Her knowledge of the site and understanding of the collections were
paramount in helping me determine that the fort was really something of a jewel for the state and
that there was still plenty of work to do. Tragically, Pat passed away before a project was
solidified between the two of us and the project fell into a state of limbo for a few weeks as
MNHS tried to cope with such a devastating loss to the institution. Ultimately, Nancy Hoffman
assumed many of Pat’s roles at MNHS. After many months of communicating back and forth
and with the assistance of a spreadsheet of possible ideas, provided by Nancy, percussion caps
recovered at the fort emerged as an interesting and understudied research topic.
Percussion caps (Figure 2) are a unique artifact as their period of use can be tightly dated.
In the historic record they were primarily utilized during the 1800s and reached the height of
their production and use by the middle of the 19th century (Mattson 2012; Scott 2020). By the
turn of the 20th century, though, percussion caps had fallen out of favor with the introduction of
the self-contained metal cartridge and breach loading firearms (Pope 1965; Scott 2020). The
purpose of the cap was to offer a reliable form of ignition when firing a muzzle loading firearm.
Previous ignition methods, such as the matchlock and flintlock, relied on either a well-kept
burning cord or sparking flint to detonate a charge, as well as dry powder, and ideal weather
conditions. These ignition systems failed to offer the reliability and efficiency of percussion
caps, which are discussed in more detail in Chapter 2. The real advantage of percussion caps in
an archaeological context is that they are a single use artifact, meaning that once the cap is
expended and has been fired, thus filling its purpose, it is usually discarded immediately. This
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means that when fired caps are recovered in the archaeological contexts they are usually located
at or near where the shot was originally fired by the original user of the cap (Mattson 2012:110),
though there is an exception, to this rule when unfired caps are located. Unfired caps located in
the archaeological context are not uncommon and their unfired condition can most often be
attributed to drops or accidental loss. Locating fired caps is particularly useful when attempting
to plot out troop movements and engagements on historic battlefields. Where percussion caps are
located on various fields of conflict can give researchers an idea of where actual engagements
took place, the placement and movement of troops, and the weapons available to both sides (Fox
1993; Weber and Scott 2006).

Figure 2. A "Top Hat" percussion cap (left), Common ribbed percussion cap (right). Author’s
photo
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While percussion caps have been used to help archaeologists understand better the events
and circumstances surrounding battlefields there has been little if any attempt to understand the
use of caps within the context of a military fort, let alone a military fort that was never engaged
directly in battle of any kind. That, however, is the setting of Fort Snelling. Starting as a small
outpost on the western frontier, protecting America’s economic interests, Fort Snelling, aside
from its limestone walls, was nothing spectacular to behold from a strictly military perspective.
“If a visitor expects to see a stone fortification, bristling with cannon and prepared for defense
against intruders by land or water, he will be disappointed in Fort Snelling” (Warner 1917:161).
No great battles took place here, though it did provide support for the 1862 campaigns against
the Dakota and a training ground for U.S soldiers during foreign and domestic conflicts (Clouse
1996; DeCarlo 2016; Hall 1987; Hansen 2007). The fort was never subjected to a direct attack.
That being said, the fort was utilized at the same time percussion caps were in widespread use
and at the height of their popularity in the United States, including during the American Civil
War (1861-1865), when percussion-based weapons were the standard military weapon issued by
the Union Army to the troops who occupied the fort.
Through previously conducted archaeological investigations and fieldwork dozens of
caps have been recovered from the old stone fort. While this might seem normal, if not outright
expected, for a military structure of the size, capacity, and functionality of Fort Snelling, there
are still questions that can be asked and potentially answered by analyzing the caps recovered
archaeologically from within its walls. These caps would have been carried, used, discarded, and
lost by both enlisted men and officers stationed at the fort during the nineteenth century.
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Percussion caps can help answer questions about weapon preferences and/or availability,
class struggles, how and where weapons were utilized within the fort, the nature of the
association of caps with different structures within the fort. It is for this reason that the following
research questions are the driving force behind understanding how these artifacts were used in a
fort setting and how they can assist future researchers when dealing with similar sites.
1. What can a spatial analysis of the percussion caps recovered from Historic Fort
Snelling reveal to us about human activities and how space was organized at the fort?
a. Of the caps that have been recovered, are there discernable patterns of caps
that have been fired (if any) and caps that have been dropped or lost? If so,
why?
b. Is there any discernable patterns of building or land association where
percussion caps have or have not been recovered? Is there association with
particular structures or activity areas?
2. Can percussion caps recovered from the fort be placed into a single typology that
identifies the type of cap based on their attributes?
a. Can typological classification aid in identifying the caliber of weapon caps
were associated with?
b. Can typological classification aid in determining the date ranges of cap types
over time?
c. If a maker’s mark is present on the cap, is it possible to determine the name
and location of the manufacturer that would have supplied the cap?
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3. Can experimental archaeology establish that individual weapons leave “scars” on
modern percussion caps unique to the hammer and nipple used in the firing process?
a. If so, is it possible to identify spent caps that were fired from the same
hammer and nipple based on those “scars.”
4. If question #3 proves to be true, then is it possible to discern “scar” patterns on
historic spent caps recovered from Fort Snelling and potentially match caps based on
the “scars”?
a. If there are caps with matching “scar” patterns in the collection can individual
weapon movement across Fort Snelling be discerned?
These issues and research questions will be revisited and discussed in more detail in Chapter 3.
The roadmap for this thesis is as follows. Chapter 2 consists of a history of Fort Snelling
and, while relatively brief, highlights some of the key or notable events associated with the fort
and its importance to not only the United States, but also the key role it played in the formation
of the state of Minnesota. The second half of the chapter discusses the concept of gunpowder and
its eventual utilization as a weapon of war. This is followed by a brief overview of firearms,
particularly ignition systems utilized to detonate the main charge. It is the goal that by the end of
the chapter the reader will have obtained an understanding and appreciation for the simplistic
brilliance of the percussion cap, and its significance in the world and history of firearms. Chapter
3 serves a dual purpose as a literature review and outline of the theoretical orientation of this
research as it falls within several different schools of thought, namely the archaeological
interpretation of forts, battlefields, and conflicts. This is also where the main research questions
for this thesis are presented. The following chapter (Chapter 4) discusses the methodology
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employed to carry out the research and gather the necessary data from the museum collection of
artifacts housed at MNHS. It also presents the details of the experimental archaeology tied to this
research and how the data were created. Chapter 5 contains all of the data that were collected for
use in this thesis and the analytical results derived from those data. The answers to primary
research questions are addressed as they pertain to those data. The results of those data are
discussed in great detail in Chapter 6. This is also where personal interpretations of the
archaeological record are presented as they relate to percussion caps and the fort. The closing
chapter (Chapter 7) presents final thoughts, suggestions, and recommendations for further
research. The final chapter is where dealing with the fort and the percussion caps recovered
therein. Chapter 7 also covers the important contributions this research has made in the field of
historic archaeology, conflict archaeology, and the archaeology of forts.
For posterity’s sake I feel it is worth mentioning that the research conducted, and data
gathered for this project was accomplished during a global pandemic that has to date killed tens
of thousands, disrupted daily life, and had an effect on every individual in some way or another.
Shortly after getting the green light to proceed with thesis research COVID-19 hit the United
Stated and changed everything in our daily routines. Social gathering, shopping, large in person
events and any other activity which involved multiple individuals ceased to be a part of everyday
life as public gathering spaces (including MNHS curation and laboratory facilities) were shut
down for months at a time. This resulted in significant struggles to complete this paper, as access
to collections and equipment were severely limited during this time. When MNHS was briefly
opened for researchers such as myself, strict guidelines had to be observed for the health and
safety of everyone involved. Wearing a face mask was mandatory (Figure 3), research time was
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limited to only 3-4 hours a session, and you always had to stay at minimum six feet apart when
interacting with other individuals. Though we still live in a pandemic-based environment we are
seeing progression towards putting an end to the virus. The possibility of returning to a “normal”
lifestyle is tantalizingly close, yet elusive. We, like those occupants of the old fort, are forging
new paths and progressing towards a better life, all while facing unprecedented challenges. Our
minds, bodies, and souls like theirs have been tried and we are each finding what we are made
of.

Figure 3. Image of the author conducting research at MNHS during the COVID-19 pandemic.
Distant workstations and mandatory mask wearing were enforced to follow COVID-19 protocols.
(Photo courtesy of Nancy Hoffman).
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Chapter II: A Historical Overview of Fort Snelling and Firearms
Historic Background
On a bluff overlooking the confluence of the Minnesota and Mississippi rivers lies Fort
Snelling (Figure 4). While the fort commands the landscape with its impressive limestone walls
and towers, the fort and its historic and modern Euro-American occupants are recent additions to
the landscape. Before Europeans even landed in the Americas, the area where the Minnesota and
Mississippi rivers join has been a place of great importance to the Dakota. Prior to European and
American exploration and settlement in the area the Dakota had occupied the land for thousands
of years (Minnesota Historical Society 2020). The junction of the two rivers and land
surrounding it was traditionally called “Bdote Mni Sota”, “Bdote” or “Where two waters come
together” (DeCarlo 2016, Westerman and White 2012:20) by the Dakota people. Many Dakota
through history have considered the area to be the site of their creation, where they were molded
into being from the clay provided by “Mother Earth.” This sacred site is still honored to this day
by the many Native peoples of Minnesota (Minnesota Historical Society 2020).
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Figure 4. Fort Snelling by John Caspar Wild, 1844. View of Fort Snelling from Mendota. Courtesy
of the Minnesota Historical Society. AV1988.45.348.
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From Zebulon Pike, to the presence of enslaved individuals such as Dred Scott, to the
internment and death of hundreds of Dakota in the winter of 1862/1863, the site of Fort Snelling
is a place of much controversy. From the time of its construction the fort has played a pivotal
role in the modern history of Minnesota. A frontier outpost and military fortification, Fort
Snelling contributed to both local and distant conflicts. Now decommissioned and under the
stewardship of the Minnesota Historical Society, the fort today functions as a living history
museum (Minnesota Historical Society 2020, Wehrman, Chapman, Associates, Inc. 1977). The
hope is that the fort can be used to tell the history of Minnesota, a history that has multiple
voices, varying opinions, and accounts of events, and is messy and even painful to some. Once
standing as a symbol of westward expansion and dominance over the landscape and Native
inhabitants, the fort is now used to promote a message of understanding and reconciliation.
The stories that historians tell respond to the times in which they live, and different
cultures tell different stories about their pasts. It is likely that interpretations of a
place’s history will conflict with each other and yet be true for those who tell them.
With a complex and complicated past, Bdote may always be a contested space. It
will certainly continue to be a place where rivers and people come together. It can
also become a place where Minnesota’s divers peoples learn from each other,
remember, heal, and build bridges of mutual respect [DeCarlo 2016:93].

While the land surrounding Bdote has held significance for many Native Americans for
centuries, the Euro-American history is considerably younger. In 1803 the United States
Government purchased 828,000 square miles from the French Government, effectively
expanding U.S. Territory westward (Wingerd 2010). The Louisiana Purchase gave the United
States the right to explore this “newly” acquired land. Ownership of the land itself still resided
with the thousands of Native Americans that resided within the arbitrary borders of the purchase
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(Clouse 1996). It was in 1805 that U.S. Army Lieutenant Zebulon Pike received orders from his
superiors to lead an exploratory expedition up the Mississippi to locate its headwaters (Orsi
2014). In addition to this primary objective Pike was also instructed to take note of any strategic
locations that would be suitable sites for military instillations. If any such locations were found
Pike was instructed to enter negotiations with the local indigenous groups to acquire the right to
the land. Upon his arrival at the confluence of the Mississippi and St. Peters (Minnesota) rivers
Pike did enter into such negotiations (Clouse 1996; DeCarlo 2016). Prior to 1852 missionaries,
writers, explorers, and settlers referred to the river that joined the Mississippi at the confluence
as the St. Peters or St. Pierre River. However, the name of the river was changed to the name
given to it by the local Native Americans. The Minnesota River was declared to be the official
name of the river by congress in 1852 after petitions from the territorial government (Wingerd
2010). Pike observed the bluff that overlooked not only the rivers but the surrounding area as
well. In his assessment he deemed it as a place that would hold a strong strategic advantage if a
military post could be established. Such a military instillation would have the potential to control
all commerce transported by the two rivers which would be in the economic interest of the
United States. In meeting with seven Dakota leaders, Pike presented a treaty for 100,000 acres of
land that would be used to establish a fort. In exchange Pike promised that a trading post would
be established, and that the Dakota would receive adequate payment for the land. The legitimacy
of this treaty is heavily contested between interested parties as Pike’s expedition was not
officially sanctioned by the President of the United States, but rather his superior officers alone
gave the command, giving Pike no official authority to treat with Native Americans he
encountered (Clouse 1996; DeCarlo 2016; Minnesota Historical Society 2020; Orsi 2014).
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Additionally, only two of the seven Dakota leaders signed the treaty with Pike. The treaty was
not discussed by the U.S. Senate until 1808, where it was revised to include more acreage then
was initially agreed upon and at a significantly lower price.
At the conclusion of the “Second War of Independence” or the War of 1812, the United
States recognized the need to secure its borders from further British and Canadian infringement.
The recent war had shown the United States and its Euro-American inhabitants just how
vulnerable their northern borders were from an invasion from Canada (Hansen 2007). It became
imperative that the U.S. government secure the Upper Midwest to protect its economic and
expansionist objectives. In February 1819, thirteen years after Pike’s encounter with the Dakota
at Bdote the United States government sent Lieutenant Colonel Henry Leavenworth and the Fifth
United States Infantry to offer payment, in the form of various goods, to the Dakota and to
establish a military presence through the constructing of a fort at the mouth of the Minnesota
River (Clouse 1996; DeCarlo 2016; Warner 1917). Whereas Pike had valued the land at nearly
$200,000 the Senate sent only $2,000, 1% of its estimated value (Clouse 1996; DeCarlo 2016;
Minnesota Historical Society 2020). However, when payment and the revised treaty arrived in
August of that year, there were no Dakota present to agree to the revised terms (Minnesota
Historical Society 2020). With no legal right to the land the U.S. government proceeded as if this
new treaty was legally binding, though no Dakota had agreed to its terms. It was not until the
following year (1820) that a new agreement was signed by the Dakota.
Having arrived just prior to the fall of 1819, Leavenworth and his men made a temporary
camp, Cantonment New Hope, on the bank of the Minnesota River, but later moved the
encampment in the spring of 1820 due to disease (Hansen 2007). “Camp Coldwater,” 1.5 miles
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away from their original encampment, provided temporary living conditions while construction
on a permanent instillation could be undertaken, though Leavenworth would be relieved of
command before construction could begin. Oversight of the fort’s construction was given to
Colonel Josiah Snelling, which caused hard feelings between Leavenworth and Snelling (Hansen
2007). Using the natural limestone “the cornerstone of Fort St. Anthony was laid with due
ceremony” (Warner 1917:164) in September of 1820. Over the next five years the diamond fort
grew and began to take shape (Figure 5). The enlisted men worked side by side with tradesmen
to construct Fort St. Anthony. The diamond fort took full advantage of the bluff it was situated
upon overlooking the converging rivers below. During an inspection tour General Winfield Scott
recommended that the name of the fort be changed to Fort Snelling, this was to compliment the
man who oversaw its construction. Henry Hunt Snelling, the son of Josiah Snelling recalled the
construction and renaming of the fort as follows:
The following year a new fort was commenced on the point of a hill, on the west
side of the Mississippi river, and about a mile from Fort St. Peters, overlooking
both the Mississippi and Minesota [sic] Rivers, and commanding a large tract of
country in the rear. My memory fails to call to remembrance any incident during
the construction of this fort, which was named by the Government after the
Commandant, Fort Snelling [Snelling 1939:9].

With construction of the fort completed in 1825, Fort Snelling stood as a sentry on the fringe of
what many Americans perceived to be a “wild” and “hostile” frontier. In conjunction with the St.
Peters Indian Agency, the fort and the soldiers stationed there were tasked with protecting the
U.S. economic interests in the region. In the years that followed the men of the Fifth spent a
good portion of their time trying to establish relations with the local Native Americans, while
keeping the Canadian (British) fur trade from infringing on U.S. soil (DeCarlo 2016; Hansen
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2007; Warner 1917; Wingerd 2010). To the United States the fur trade in the region was one of
its most valuable and lucrative enterprises, causing the U.S. to fiercely protect its stakes in the
fur trade from international and domestic disruption. While nurturing relationships with Natives
in the area, the soldiers at Fort Snelling were also tasked with keeping white settlers off of lands
not owned by the U.S. as well as trying to keep the peace between any feuding Natives. All of
this was done to ensure the continual flow of lucrative furs (Clouse 1996; DeCarlo 2016; Hansen
2007; Minnesota Historical Society 2020).
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Figure 5. Topographical sketch of Fort St. Anthony at the confluence of the rivers Mississippi &
St. Peters. 1823. Created April 11, 1823 by Sargent Joseph E. Heckle, marginal notes by Major
Josiah H. Vose, Fifth Regiment, United States Army. Courtesy of The Minnesota Historical
Society.
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Once completed in 1825 the fort offered all the amenities of a frontier fort at the time. It
housed regulars, officers, wives, children, skilled laborers, and distinguished visitors from the
East. However, one group of individuals were at the fort against their will. Fort Snelling for a
time was the home for several enslaved individuals, who lived at the fort in bondage and against
their will (Clouse 1996; DeCarlo 2016; Hansen 2007; Minnesota Historical Society 2020). While
enslavement was illegal in Minnesota as outlined in both the Northwest Ordinance of 1787 and
the Missouri Compromise of 1820, it did not change the fact that enslaved persons were still
brought into the territory (DeCarlo 2016). A great portion of those enslaved at Fort Snelling were
the property of the officers stationed at the fort. These enslaved men and women were used to do
domestic chores or assist the officer as servants or aids. The officers at the time were given extra
pay to have a “servant” on hand, in many cases these servants were enslaved individuals. The
officer would list these individuals on their pay vouchers as such and pocket the extra income,
thus the federal government had ties to supporting enslavement in Minnesota (DeCarlo 2016;
Minnesota Historical Society 2020). It is however ignorant to think that because those that were
enslaved were on “free land” that they were still not subjected to physical punishment (Wingerd
2010).
Most of Minnesotans who chronicled the state’s history had arrived in the
territorial years, coming from the East with decidedly different understandings of
race. Minnesota, as they proudly noted, was a free state. The practice of slavery
had been banned in the articles of the Northwest Ordinance of 1787. However,
these self-consciously selective historians glossed over the fact that, despite its
prohibition, slavery had not only been tolerated in Minnesota, it had been tacitly
supported by the federal government [Wingerd 2010:232]
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While the life of an enslaved person pales in comparison to that of a “free man” those
enslaved at Fort Snelling “held a position several rungs up from the ‘bottom rail’” and often were
better supplied and fed than the white enlisted men at the fort (Wingerd 2010). The most famous
enslaved individual to be held and housed at Fort Snelling was brought to the garrison in 1836.
Dred Scott (Figure 6) was the property of Surgeon John Emerson, who purchased Scott in St.
Louis before heading north to the fort (DeCarlo 2016; Minnesota Historical Society 2020; Neill
1889; Wingerd 2010). While at the fort, Scott petitioned Emerson to allow him to marry Harriett

Figure 6. Dred Scott from Frank Leslie's Illustrated Newspaper, June 27, 1857. Courtesy of the
Minnesota Historical Society. Negative 95773.
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Robinson, an enslaved woman owned by Indian agent Lawrence Taliaferro. Both Emerson and
Taliaferro blessed the union, and Taliaferro gave Harriett away in marriage (Minnesota
Historical Society 2020; Wingerd 2010). The two set up a cabin of their own that was heated by
one of the first cast iron stoves in Minnesota, given to them by Emerson, the procurement of
which nearly resulted in a duel between Emerson and the quartermaster (Neill 1889). After
Emerson’s death in 1842 in St. Louis, the Scotts (Dred, Harriet, and their daughter Elizabeth)
became the property of Emerson’s wife Irene. After the birth of their second daughter, Lizzie, in
1846 the Scotts feared the prospect of being separated. They attempted to buy their freedom from
Irene, but when that failed, they took the next step and sued for their freedom in 1846 and 1847
(DeCarlo 2016; Minnesota Historical Society 2020; Wingerd 2010). The case dragged out over
several years and in 1856 made its way to the U.S. Supreme Court as Scott V. Sandford. The
court handed down their ruling in 1857 declaring the Scotts had no legal standing as African
Americans and therefore had no right to sue. The court found that African Americans that were
enslaved could be taken by their master anywhere in the United States and still remain their
property (DeCarlo 2016; Minnesota Historical Society 2020).
By the mid-nineteenth century the United States was in a position to begin the process of
acquiring more land through the use of treaties with the Dakota. Henry Sibley, the future first
governor of Minnesota, and his would-be successor Alexander Ramsey received permission from
Washington to conduct the negotiations of land sales to the United States by the Dakota
(DeCarlo 2016). The aim of the United States was to gain all of the Dakota’s native territory that
was not currently signed over to the U.S. government. In a tactful move Sibley and Ramsey
decided to meet with the Dakota in smaller negotiation parties that concerned only the land
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involved with those present at the treaty table. The ambition was to acquire land piece by piece
rather than in one lump sum transfer. They first targeted those members of the Dakota that were
more likely to treat with them and sign their land away. If successful this would in effect put the
remaining tribes in a vice surrounded by land now owned by United States, making it more
likely that the more resistant of the Dakota would agree to treaties as well (Wingerd 2010). The
Wahpetunwan and Sissitunwan were the first to sign over their land on July 23, 1851, in the
Treaty of Traverse des Sioux. A few weeks later the Bdewakantunwan and Wahpekute signed
over their land on August 5, 1851, in a treaty very similar to the Treaty of Traverse des Sioux.
Congress ratified the two treaties in the summer of the following year. However, Congress
amended the treaties in nullifying the reservation the Dakota were to occupy and would provide
a new location at the discretion of the President at a future date. Additionally, they decreed that
payment for the land would be handed directly to the Dakota, unless otherwise stipulated. The
leaders of the Dakota agreed to the amendments and in September 1852 signed their consent to
the new amendments (DeCarlo 2016; Wingerd 2010).
With the continual expansion of U.S. territory acquired either through treaty or hostile
encounters, Fort Snelling eventually found itself no longer at the edge of “civilization,” but
safely encapsulated within U.S. territory. When Minnesota was granted statehood on May 11,
1858, it was deemed that an occupied fort was no longer needed in the region. Fort Snelling was
thus decommissioned, with the occupants mustering out in July of that same year. The fort and
the adjacent land was then sold by the U.S. government to the forts former sutler, Franklin
Steele, in July of 1858 (Hansen 2007). In the purchase Steele acquired the stone fort and the
8,000 acres associated with it for a sum of $90,000 (Clouse 1996; DeCarlo 2016; Neill 1889).
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Steele originally purchased the fort and all associated acreage in hopes that the area would be
developed into a city that would take on the name Fort Snelling (Clouse 1996). However, this
city never came to be, and the land remained mostly unattended apart from the occasional herd
of sheep wandering through. As part of the land sale agreement, Mr. Steele was obligated to
make annual payments of $30,000 to gain full ownership of the real estate. For whatever the
reason may be (bad financial planning or looking at a lost cause) Steele only made the initial
installment of $30,000 but made no further payments (Clouse 1996; DeCarlo 2016; Warner
1917). This state of affairs would be key in the U.S. military regaining control of the fort as
America entered some of its bloodiest years.
On April 12, 1861, the United States forces stationed at Fort Sumter, SC were shelled by
the Confederate States of America. This act led to the bloodiest conflict between EuroAmericans on U.S. soil, the American Civil War. News of the attack reached Minnesota’s
Governor Alexander Ramsey while in Washington D.C., upon receiving the news the governor
pledged one thousand Minnesota volunteers to the war effort (DeCarlo 2016; Osman 2017).
When the Civil War broke out in April of 1861 between the United States and Confederate
States, the U.S. Government started the process of recommissioning former military instillations.
When it came to regaining ownership of Fort Snelling the government was in luck as Mr. Steele
had defaulted on his payments. There is debate between scholars if the fort was reclaimed on the
grounds of the defaulted payments, or if Mr. Steele “donated” the fort back to the government
(Clouse 1996; DeCarlo 2016; Hansen 2007; Millikan 2010; Osman 2017; Warner 1917).
Regardless, on April 23, 1861, U.S. forces took control of the fort, a mere 11 days after the Civil
War began (Warner 1917). The fort, having been neglected from the time Mr. Steele acquired it,
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was in dire need of repair. After the necessary repairs were made to strengthen and fortify the
fort, the garrison did its part in the war. Fort Snelling was used as a rendezvous and training
facility for new recruits and draftees as well as a staging area to supply the Union Army with

Figure 7. Parade Ground, Fort Snelling, 1864. Photo by Edward A. Bromley. Courtesy of the
Minnesota Historical Society. Reserve Album 113 no. 46
basic goods (Figure 7) (Clouse 1996; DeCarlo 2016; Minnesota Historical Society 2020; Nienow
2018; Osman 2017). By wars end Fort Snelling had processed in excess of 25,000 troops (Osman
2017), a handful of which were of African American decent (DeCarlo 2016).
While the Civil War raged in the Eastern United States another conflict was brewing on
the plains of Minnesota. After experiencing a failed harvest and near starvation, the Dakota were
in dire need of assistance. With annuity payments tied up in the War Between the States some
shopkeepers tried to assist the struggling Dakota by offering goods on credit, while others like

33
Andrew Myrick, the storekeeper at the Redwood Agency, denied any assistance to the starving
Dakota (Warner 1917; Wingerd 2010). Faced with the prospect of starvation, survival became
the only objective, in some cases by whatever means necessary. On August 17, 1862, four young
Wahpeton men were headed home after a failed hunt and stopped at a farmhouse along the way.
There is speculation as to the events that caused a violent exchange between the white settlers
and the four Wahpeton men (most focus on the Wahpeton attempting to obtain food), but
whatever the cause the outcome remained the same and five white settlers were killed by the
Wahpeton men, including women and children (DeCarlo 2016; Warner 1917; Wingerd 2010).
After returning home the men recounted the events that took place; many “traditionalists” saw
this as the opportunity they had been waiting for, to fight back against an oppressive white
presence in the region. The faction soon enlisted Little Crow, though somewhat reluctantly, to
lead the war party against their enemies and on August 18 the U.S. - Dakota War of 1862, or
“Minnesota’s Civil War” ignited. The war raged between settlers, U.S. military forces, and the
Dakota for the better part of five weeks. It was a time of violence, distrust, and panic. At Fort
Snelling the Sixth through Eleventh Infantries, who were originally to be sent to the battlefields
of the south, were instead routed to contain the violence, engage the militant Dakota, and provide
as much protection as could be afforded to the white settlers, but the Dakota were a formidable
opponent (Clause 1996; DeCarlo 2016; Minnesota Historical Society 2020). In the weeks that
followed the initial attack at the Redwood Agency, the violence against the white settlers became
more widespread and increasingly unbiased, targeting both combatant and noncombatant settlers
(Minnesota Historical Society 2020). By September, Alexander Ramsey sent a telegraph asking
for additional military aid from President Abraham Lincoln, ending his plea: “Answer me at
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once. More than 500 whites have been murdered by Indians,”; the desperate call would be
answered, and additional men and supplies were sent to Minnesota (Millikan 2010:4). To date,
the Minnesota Historical Society estimates that about 600 Euro-Americans were killed during the
conflict, 120 of which were either soldiers or armed civilians. As for Dakota casualties MNHS
estimates that 75-100 Dakota soldiers were killed in the conflict, though that number does not
account for the potential hundreds, if not thousands, of non-combatant Dakota who perished at
the Fort Snelling concentration camp, or on forced marches to reservations. It is estimated that
up to one quarter of the Dakota population died as a result of the conflict and in the years
following the hostilities (Minnesota Historical Society 2020). On September 23, 1862, the Battle
of Wood Lake took place. With an overwhelming force of nearly two-to-one, Sibley decisively
defeated Little Crow and his remaining forces (Arnott et al. 2016; DeCarlo 2016).
In October 1862, 1,700 non-hostile Dakota men, women, and children were force
marched to Fort Snelling. Arriving on November 13, 1862, these Dakota were placed in a
concentration camp erected at the lower post (Figure 8) (Clouse 1996, DeCarlo 2016, Millikan
2010, Minnesota Historical Society 2020). During the winter of 1862-1863 many of those
imprisoned at Fort Snelling died due to disease, exposure, neglect, and starvation. Following the
defeat at the Battle of Wood Lake and the cessation of hostilities, 392 Dakota men were tried for
the role they played in the conflict between the U.S. and Dakota. Of those tried, 303 were
sentenced to death, though the sentence was not carried out for all of them. President Abraham
Lincoln commuted the sentence of 264 men who had been tried and approved the death sentence
for the remaining 39 of those condemned for their actions during the conflict. Of the 39 who
were to be executed, an additional individual had his sentence commuted, leaving 38 men to face
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the gallows. The largest mass execution in U.S. history took place when the remaining 38 Dakota
men were hanged simultaneously in Mankato, Minnesota on December 28, 1862 (Clouse 1996;
DeCarlo 2016; Osman 2017). Two additional Dakota leaders were executed at Fort Snelling in
1865 after being captured and returned to the United States from Canada (Muillikan 2010;
Warner 1917; Wingerd 2010). In the aftermath of the U.S. - Dakota War of 1862, the Dakota
were forcibly removed from the state and exiled to the Crow Creek reservation in 1863
(Minnesota Historical Society 2020).

Figure 8. Little Crow's wife and two children at Fort Snelling prison compound. Photo by
Benjamin Franklin Upton. Courtesy of the Minnesota Historical Society. AV 1981.199.24
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By the end of the U.S.-Dakota Conflict at home, and the Civil War in the south, Fort
Snelling had undergone a period of expansion that saw the fort grow outside of the confines of
the original diamond fort (Minnesota Historical Society 2020; Osman 2017). Such updates
included necessary repairs to the original fort, additional barracks, stock yards, stables, buildings
for processing supplies and food, and the concentration camp which held hundreds of Dakota
(DeCarlo 2016; Millikan 2010; Minnesota Historical Society 2020; Osman 2017). During the
remainder of the 19th century the fort, while still an active garrison, continued to function as it
had during the conflicts of the 1860s, namely processing and training soldiers before shipping
them off to other frontier forts or conflicts both on a national and international stage. Fort
Snelling was designated as a staging area for supplies to be routed to the campaigns on the
Western Frontier including those against Native Americans. The fort took on the role as
headquarters for the Department of the Dakota from 1866-1867 before being relocated to St.
Paul. Its primary objective was to oversee all military activity that took place in either the
Minnesota, Dakota Territory, or Montana Territory (DeCarlo 2016; Minnesota Historical Society
2020; Warner 1917; Wingard 2010). Some of those trained and stationed at Fort Snelling
included members of a still segregated American military, an African American regiment, the
Twenty-Fifth United States Infantry. More popularly known as “Buffalo Soldiers,” a name they
were given by Native Americans they faced on the western frontier, these men garrisoned the
fort from1882-1888 (DeCarlo 2017; Minnesota Historical Society 2020). Fort Snelling closed
out the last years of the 1800s by garrisoning the Third U.S. Infantry, who would go on to
participate in campaigns in the Spanish-American War (1898) and the Philippine-American War
(1899) (DeCarlo 2016; Minnesota Historical Society 2020).
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At the dawn of the 20th century Fort Snelling had once again seen several major
improvements as it added buildings to house additional infantry, cavalry, and artillery personnel
and equipment (Clouse 1996; DeCarlo 2016; Minnesota Historical Society 2020). With the onset
of World War I across the Atlantic Ocean in 1914 it seemed only a matter of time before the
conflict would extend its reach to the United States. During this time Fort Snelling constructed
more buildings, including a Service Club, Post Library, Indoor Range, Bakery Addition, and
simultaneously connected to sewer plumbing while demolishing the privy buildings (Nienow
2018, 2019b). The fort continued its long tradition of acting as a processing center for thousands
of Minnesota recruits (Figure 9). The fort’s primary role was to aid in the training of officers
(Minnesota Historical Society 2020). By September 1918, the fort shifted functions from a
training ground to a General Hospital. Known as General Hospital 29, and now under the
direction of the Medical Department within the army, the fort shifted roles from preparing troops
for deployment to caring for those wounded that were returning from the fighting in Europe. The
first crises faced by the post and the medical personnel stationed there was to care for those who
were taken ill during the influenza pandemic of 1918 (DeCarlo 2016; Minnesota Historical
Society 2020). Once the pandemic had run its course the post was given a new mission and was
tasked with rehabilitating soldiers returning from Europe and the horrors of war.
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In the years between the two world wars Fort Snelling became a “quiet place” and
resembled something more of a country club for the military. Additions included those of an
athletic nature such as a golf course, polo field, swimming pools and tennis courts (DeCarlo
2016). During the depression years of the 1930s and with the enactment of President Roosevelt’s
New Deal, the Civilian Conservation Corps (CCC) was created. Young men from the CCC

Figure 9. War Training, Fort Snelling 1917. Courtesy of the Minnesota Historical Society.
YR1936.2738
served all across the U.S. and were tasked with an array of laborious jobs that would improve the
infrastructure of the United States. During this time men from the CCC were assigned to Fort
Snelling to give the post a “face-lift.” Projects ranged from updating old buildings to creating
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new ones as deemed necessary (Clause 1996; DeCarlo 2016; Minnesota Historical Society
2020).
With the bombing of Pearl Harbor on December 7, 1941, the United States and its
military forces once again found themselves embroiled in another international conflict, World
War II. A reception center was constructed at Fort Snelling which could process several hundred
recruits, up to 800, per day (Minnesota Historical Society 2020). Taking up its by now traditional
function the fort again was a hub for processing thousands of military personal during the war.
After being processed recruits at Fort Snelling would then be shipped to basic training or
specialized training which would take place at other U.S. bases. However, Fort Snelling was the
destination for some specialized units. Such units included those involved with the Military
Railway service, men who would work with local civilian train operators in the operation of rail
systems. Additionally, some military police were trained at the fort as well as men who learned
winter combat (fighting on both snowshoes and skis), most, if not all of the latter group spoke
Norwegian (DeCarlo 1916; Minnesota Historical Society 2020). In 1944 the base also became
the location where second-generation Japanese Americans studied Japanese and Chinese
language and culture. These “Nisei” would later be sent to the Pacific Theater to act as
intelligence workers, interpreters, or interrogators if needed (DeCarlo 2016; Minnesota Historical
Society 2020). By the end of the war in Europe and the Pacific, Fort Snelling had processed in
excess of 300,000 men and women who wore the uniform and served their country (Minnesota
Historical Society 2020).

40
World War II would be the last conflict that Fort Snelling would participate in. Having
accomplished all of its primary objectives and with the cessation of hostilities the large complex
found itself in a position where it was no longer strategically significant. The decision was thus
made to decommission Fort Snelling in the year following the close of the Second World War.
The final retreat sounded on October 14, 1946, with the retrieval of the United States flag (Figure
10). Having served its country for over 120 years in both domestic and international conflicts this
once “colossal of the wilderness” saw the U.S. military muster out its forces for the last time
(DeCarlo 2016; Minnesota Historical Society 2020).

Figure 10. Final retreat at Fort Snelling 1946. Photo by St. Paul Dispatch-Pioneer Press.
Courtesy of the Minnesota Historical Society. Negative 38968
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In the decade that followed the decommissioning of the garrison, Fort Snelling was once
again a quiet place with reserve military personnel operating out of federal offices on the
property. In the late 1950s the Minnesota Highway Department proposed to construct Highway
55, with a major portion of the highway cutting directly through the historic fort. The timing of
the proposal came at the perfect time to ensure the fort’s preservation. Minnesota was to
celebrate its Statehood Centennial in 1958 and a more historically minded public called for the
preservation of the fort, since it played a key role in the founding of the state. The highway was
rerouted to protect the historical integrity of the fort and the land given to the state in 1960,
during which time Fort Snelling became Minnesota’s first National Historic Landmark. The
historic fort was reconstructed to resemble the original diamond fort as it would have looked
after its construction in 1825. The fort no longer was home to military personnel, but it escaped
demolition and found new life in the public eye (DeCarlo 2016; Minnesota Historical Society
2020; Wehrman, Chapman, Associates, Inc. 1977). For the past several decades the fort has
acted as a living history museum with reenactors portraying life at the fort during specific time
periods or conflicts. As of 2020, Fort Snelling, currently in the care of the Minnesota Historical
Society (MNHS), is once again undergoing intensive renovations including the construction of a
new visitor/interpretive center and walkway. It is the wish of the MNHS to continue to tell the
complex history of the fort in a respectful, truthful, and inclusive manner (Minnesota Historical
Society 2020).
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The Evolution of Firearms
To understand the significance of the percussion cap and its role in the firearms of the
19th century it is prudent to give a brief history on the progress of firearms over the past several
centuries and their ignition systems. It is worth noting that while not a full history of every
evolutionary advancement, this section should provide meaningful highlights of firearms both in
their easy of handling, ignition, and reliability. This should paint a picture so the reader,
regardless of their personal knowledge or experience with firearms, can then appreciate the
simple elegance and efficiency of the percussion cap and the technical advancement it offered to
firearms used in conflict, recreational, or subsistence activities (e.g., hunting).
Gunpowder
The history and evolution of firearms is a long, slow, and complex story. One dating back
over the course of at minimum the last 600 years in Europe. Before the invention of what could
be identified as a “gun”, there was gunpowder. Gunpowder is a constant in the use and
development of firearms over time as it is the accelerant that when detonated creates the pressure
and gas that propels a projectile sitting atop it forward. For the context of this thesis, it is
important to understand that gunpowder is synonymous with what is known today as “black
powder” which is not the same as the more modern smokeless powder found in the selfcontained cartridges presently used by militaries and hobbyists, which burns more efficiently and
cleaner (Pope 1965).
The composition of traditional gunpowder consists of charcoal, sulfur, and saltpeter
(potassium nitrate) mixed together in specific proportions to one another (Dupuy 1980:91; Pope
1965:17-31). When ignited in the open in small quantities gunpowder will flash and bang and is
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considered a mild explosive which will do little or no harm to individuals who observe it from a
proper distance (Dupuy 1980:91). However, when gunpowder is confined to tight or compact
spaces it then becomes extremely dangerous depending on how it is used (Dupuy 1980:91-168;
Pope 1965:17-31).
The invention and history of gunpowder like the history of the firearm itself is the subject
for much debate and prejudices amongst scholars. The claim that the Chinese invented or knew
of a substance similar to that of gunpowder hundreds of years before the Western world seems to
be the most prevalent stance taken in both past and recent history (Andrade 2016; Dupuy
1980:91; Howard 1975:17). Though there are those who have questioned this claim and even
denounced its authenticity, preferring European enlightenment over the Chinese (Pope 1965:1723). One thing that is fairly certain is that the identity of the individual(s) responsible for this
momentous creation will most likely never be known by name, date, and exact location.
While the Chinese not only knew about gunpowder, they were also already exploring and
exploiting its uses hundreds of years before it was “discovered” in Europe (Andrade 2016).
Fireworks, fire lances, and crude projectile devices maybe resembling what could be called a
“gun” were being used in the country for leisure and military purposes (Andrade 2016:15-74).
The first known European to record the compound that makes up gunpowder is Friar Roger
Bacon at or around 1249-50 (Andrade 2016; Dupuy 1980:91-92; Howard 1975; Pope 1965:2123). Even then it would be another 50-80 years before gunpowder was harnessed for military
purposes and the first “guns” would appear on the continent. To this day black powder is made
with a few slight adjustments, but still contains the primary ingredients of sulfur, charcoal, and
saltpeter (Howard 1975).
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Early Firearms
Like gunpowder, the exact identity of the first individual who used gunpowder to propel
a projectile and thus create the “gun” may never be known. That being said there is evidence that
the exploration of utilizing gunpowder to create weapons of war accelerated in both the Far East
and West over the next couple hundred years (Andrade 2016; Pope 1965). This paper will follow
the advancements in European ignition systems as the foci as it is directly linked to invention and
first uses of the percussion ignition system and the subject matter of this thesis. However, it
should be noted that while this paper follows European advancements in firearms it should not
be assumed that the rest of the world lacked the skill and ingenuity to create their own equally
significant advances in firearms and their use. Also, it should be noted that when using the word
“handgun” in the following text the word is referring to a firearm that could be used, handled,
and operated by a solo individual, unless otherwise stated. In this context “handgun” can then
reference either a firearm that is sighted and discharged from the shoulder (i.e., musket or rifle)
or from the hand (i.e., pistol or revolver).
As early as the 14th century hand cannons made their way onto the battlefields of Europe
(Dupuy 1980; Mattson 2012:9-22; Pope 1965). Heavy, awkward, and inaccurate these first
weapons were better suited for siege warfare than an antipersonnel device as they were more
closely akin to a mortar type weapon (Dupuy 1980; Mattson 2012:9-22; Pope 1965). Ignition of
these first crude devices was accomplished by touching a red-hot coal or iron to a vent located
near the sealed end of the cannon, thus igniting a main charge of powder which would then
propel either metal arrows, cannon balls, or shot out of the open end (Dupuy 1980; Mattson
2012:9-22; Pope 1965).
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When first employed in Europe, guns were not used because of their deadly power, but
rather because of their ease of use when compared to other long-range weapons such as the
longbow or cross bow. To become proficient in the longbow would take years of training and
while more rapid, a cross bow still took several months of training to master (Dupuy 1980:9195). In comparison, the gun, was a relatively easy ranged weapon to use for the novice, though
they lacked the accuracy and lethality of the longbow and crossbow (Dupuy 1980:91-95). Out of
necessity to become a viable weapon on the battlefield, gunsmiths had to address issues
surrounding handguns such as mobility, accuracy, penetration, and reliability.
To address the issues of mobility, accuracy, and reliability gunsmiths looked to advance
the way the black powder in a firearm was ignited through the ignition system. The first major
advancement in firearms and their ignition systems came in the form of the “matchlock” (Babits
1976:42-45; Dupuy 1980:95-96; Mattson 2012:11-12; Pope 1965:55). A piece of metal known as
a serpentine was fixated at the sealed end of the musket near the vent hole that would be used to
ignite the main powder charge. This was accomplished through means of a slow burning
match/chord held in place by a pair of metal jaws. When one end of the serpentine was pulled
back (similar to that of a trigger) the opposite end of the serpentine would deliver the slow
burning match to a small pan near the vent hole. When burning match and powder came into
contact with one another the reaction would ignite the powder and send a flash down the ignition
vent and set off the main charge and hurl the projectile forward (Babits 1976:42-45; Dupuy
1980:95-96; Mattson 2012:11-12; Pope 1965:55). This unprecedented advancement made it
possible for a single user to load and fire the matchlock without additional assistance, though it
was still clumsy and awkward to handle. Still, this allowed the user a greater sense of mobility as
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the firearm could be mounted and fired from the shoulder. It also enabled the advantage of being
able to sight the firearm directly down the barrel (Babits 1976:42-45; Dupuy 1980:95-96;
Mattson 2012:11-12; Pope 1965:55). While this proved to be exceptionally more desirable than
the hand cannons and hot coals of previous centuries, the matchlock still did not come without its
disadvantages. Complications surrounding successful ignition focused on the constant need for
the user to protect a lit match from the elements, particularly water/moisture, the same being true
for the powder used in the firearm needing to remain dry for a successful detonation (Babits
1976:42-45; Mattson 2012:11-12). Other issues arose in not only needing to protect the match,
but the need to constantly feed it though the jaws and adjust it to ensure the length was correct so
it would touch the pan at the desired time of fire.
Around 1515 the next major advancement in ignition systems was the wheellock (Babits
1976: 45-52; Dupuy 1980:116; Mattson 2012:12-15; Pope 1965:73-74). Unlike the matchlock
the wheellock did not rely on a burning cord to ignite the main charge but was rather ignited by
sparks from a piece of marcasite, sometimes falsely labeled as pyrite (Babits 1976:47). A large
spring-loaded iron wheel located on the side of the gun was wound with a wrench until tight. The
powder in the pan used to create the initial flash would then be ignited when the trigger was
pulled. When pulled, the trigger would release the positive pressure put on the wheel which
would then spin very rapidly for a brief second. While spinning the marcasite would touch
against the iron wheel and its serrated edges to create a shower of sparks that would ignite the
flash powder in the pan (Babits 1976:45; Dupuy 1980:116; Mattson 2012:12-13). These firearms
contained the advantage of higher reliability, even in the wet, when properly working when
compared to its predecessors (Babits 1976:45; Dupuy 1980:116; Mattson 2012:12-15). There
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was no slow match that needed strict maintenance and attention, for fear of going out or setting
off the powder prematurely as was required of the matchlock. Wheellocks could be built smaller
than the matchlock creating better mobility, and if desired, concealment (Babits 1976:45; Dupuy
1980:116; Mattson 2012:12-15). This weapon was perfectly suited for the cavalryman as it could
be operated with one hand (Dupuy 1980:116; Pope 1965:73). However, the wheellocks
reliability could be easily compromised due to the high number of custom-made moving parts
required to create the desired ignition sequence (Babits 1976: 45-52; Dupuy 1980:116; Mattson
2012:12-15; Pope 1965:73-74). It has been reported in previous research that some wheellocks
could contain in excess of 20 different parts and in some extreme cases as much as 50 or more
moving parts (Mattson 2012:12-15). For this reason, the wheellock was a very expensive firearm
and required the utmost maintenance to keep it working properly. There was also a key (spanner)
that was used to wind up the wheellock, if this were lost or compromised, then firing the gun
would no longer be possible (Babits 1976: 45; Mattson 2012:12-15).
Flintlocks
Most researchers agree that it was not until the first half of the 1600s that “true” flintlocks
(Figure 11) began to appear in Europe (Babits 1976: 47-52; Dupuy 1980:130-131; Mattson
2012:15-19; Pope 1965:77-95). While the exact date of production of the first true flintlock is
still not exactly known it is thought to be French in origin and its design is accredited to Le
Bourgeoys (Dupuy 1980:130). These new flintlocks were descendants of another ignition
system, namely the snaphaunce and miquelet lock (Babits 1976: 47-52; Dupuy 1980:130-131;
Mattson 2012:15-19; Pope 1965:77-95). Rather than utilizing “pyrite” (marcasite), as the
wheellock had, these models used a piece of flint with a working edge held in a pair of iron jaws
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that would be cocked back before firing. Shortly after pulling the trigger the vice like jaws in
which the flint was held would snap forward and down, striking a piece of steel (the frizzen or
battery) that would shower sparks into a flash pan full of priming powder. The sparks would
detonate the priming powder, sending a flash through a hole on the side of the barrel (the vent),
thus setting off the main charge sending the bullet down range. The ignition system of both the
snaphaunce and miquelet were a leap forward in providing the user with a more rugged and

Figure 11. Primary External Components of Flintlock Ignition System. (Illustration by Joan K.
Wilson.) Used with permission granted by Matt Mattson.
simplistic design when compared to that of the wheellock (Babits 1976: 47-52; Dupuy 1980:130131; Mattson 2012:15-19; Pope 1965:77-95). It also proved to be less expensive than the
wheellock as it did not require numerous moving parts and was less likely to have the highly
ornate decoration typical of the wheellock (Pope 1965:68-73). Some of the main differences
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seen on the “true flintlock” in comparison to its predecessors is that it was usually a bit smaller in
some scenarios, but mainly the mechanics required to cause ignition (sear, lock jaws, frizzen, and
pan) were mounted on a single side plate and were not individually attached parts as had been
the case with early flint-cock designs (Babits 1976: 47-52; Dupuy 1980:130-131; Mattson
2012:15-19; Pope 1965:77-95). Such refinements in the build of the lock meant that the flash pan
did not have to be manually exposed before fire, but rather was exposed as a result of pulling the
trigger (Babits 1976: 47-52; Dupuy 1980:130-131; Mattson 2012:15-19; Pope 1965:77-95). The
major drawback to the flintlock ignition system included a need to change out the flint as was
needed due to the wear inflicted on it from the firing process, as well as the age-old issue of
keeping powder dry and unsullied from the elements. The slowness of loading and firing in
comparison to the matchlock was also a major setback (Dupuy 1980:131; Pope 1965:79-83) It
appears though that these drawbacks were vastly outweighed by the advantages offered by the
flintlock ignition system including the improved ease of use and mobility as the weight had been
shaved down from 15-25 pounds to 15 or less (Dupuy 1980:130-131). This new adaptation soon
found favor amongst militaries (Figure 12) and recreational shooters across the globe. Great
Britain found this new ignition system quite desirable and began the production of a well-known
flintlock musket nicknamed “Brown Bess” as the standard issued firearm for its military during
the eighteenth century. The “Brown Bess” saw service across the vast empire the English had
created at the time, including the uprising and ultimate revolution across the Atlantic in the
American Colonies. During the rise and popularity of flint operated ignition systems firearms
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Figure 12. US Model 1816 flintlock musket. Manufactured in Harpers Ferry Armory, West
Virginia. Photo courtesy of the Minnesota Historical Society. Accession 7764.
made several other advances in use and operation. The paper cartridge had gained vast popularity
as it contained a measured amount of powder, wadding, and shot all in one convenient package
helping aid in the rate of fire. A shooter had but to draw a cartridge out, prime the pan with
powder, and send the rest of the powder, paper, and ball down the barrel of the firearm via the
muzzle of the gun. After ramming the shot home and properly seating the ball, the musket was
ready to fire (Babits 1976: 47-52; Dupuy 1980:130-131; Pope 1965:77-95). Much more accurate
and consequently deadly rifled guns started to appear around the 17th century, though they did
not become commonplace until the 19th century (Dupuy 1980:131; Pope 1965:77-78). A rifled
firearm increases the advantage of accuracy through a series of internal grooves bored into the
barrel of the firearm. The grooves assist a bullet to achieve a spiral motion as it leaves the barrel.
This spiral helps the bullet maintain a straight trajectory as it travels towards its intended target,
similar to a football being thrown to a receiver. However, rifled barrels were time consuming and
costly to make when compared to the smoothbore muskets that were more common at the height
of the flint ignition system.
Percussion Ignition (Cap-Lock)
Of all the technological advancements made by humankind the firearm has been “the
greatest and most violent single influence on history, and its very existence has influenced the
lives of almost everyone, in peace or war, during the past five hundred years” (Pope 1965:8).
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Firearms, as discussed above, advanced rapidly over the centuries from their first use. Becoming
more reliable, mobile, and lethal helped their advancement as military powers began adopting
them on the battlefield as a primary weapon for waging war. In peaceable times the sportsman
also enjoyed the advancements made to the firearms as it started to present a reliable method for
the acquisition of game for sport and subsistence alike. It is from one such sportsman that the use
of a new and more reliable ignition system came into use, with which flintlocks would fall out of
favor and nearly, if not all, modern firearms find their genesis.
As early as 1799 and possibly years prior to that, fulminates were experimented with as a
means to replace gunpowder as the main explosive charge (Dupuy 1980:177; Hulme 1909; Pope
1965:158-161) though these pursuits were quickly abandoned as it was discovered that using
fulminates in a muzzleloader was more likely to cause harm to the user rather than the intended
target. Fulminates are a chemical compound that are sensitive to either heat or a concussion like
force and when acted upon by either force or heat become unstable to the point of violent
detonation (Dupuy 1980:177; Hulme 1909; Mattson 2012:19-20; Pope 1956:158-161) At the
dawn of the 19th century fulminates, consisting of mercury, gold, and/or silver were deemed,
“Enormous (in) power, (but) for practical purposed…too dangerous” (Pope 1965:161). As a
main charge fulminates were unsuitable, however that did not mean they could not be employed
in a different and more useful way.
In 1805, or thereabout, the Scottish clergyman Alexander John Forsyth was a man of the
cloth, a hobby scientist, and avid sportsman (Dupuy 1980:177; Hulme 1909; Mattson 2012:2021; Pope 1956:158-161). It was his love of hunting, but frustration with the time lag associated
with flintlocks, that caused him to question if there was not a better way to ignite the main
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charge in his musket. Flintlocks when used in such a setting as hunting often alerted game to the
presence of the hunter as there was a delay from the time the hammer fell to the ignition of the
main charge and the shot leaving the firearm. This gave the intended prey time to try and evade
and escape the hunters round, thus avoiding a premature demise. To compensate for this lag a
sportsman would have to anticipate the movements of the intended target as it attempted to flee
and then track it accordingly. The shot would need to go where the animal would be at the time it
left the weapon, rather than when the trigger was pulled (Pope 1965:158; Wills 2017). It was this
frustration in the time delay from trigger pull to shot exiting the barrel that caused Forsyth to
investigate a new, more expedient way to detonate the main charge in a muzzleloader. By 1807
he had found great success in using fulminates to detonate the main charge. The contraption
which he built sat on the side of his musket and was in the shape of a “sent bottle.” One side of
the sent bottle contained fulminate that would release a measured amount when it was turned that
would be used as the main priming agent. It would then be struck by a pin contained on the
opposite side of the sent bottle which would have to be rotated back to its starting position before
firing (Mattson 2012:21; Pope 1965:159-161). Using his new invention Forsyth found that not
only did the fulminate succeed in igniting the charge in a hastier fashion, but that it was also far
more reliable than the old flintlock that had been attached prior (Dupuy 1980:296).
Armed with his new invention Forsyth was contacted by the British government for a
short period of time to continue research on how fulminates could most effectively be used in
equipping the British soldier (Pope 1965:159-161). However, he was dismissed before his
inventions could reach full fruition and be implemented on a military scale. Despite this setback,
it did not inhibit Forsyth from taking out patents that protected his claim to the “discovery” of
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fulminates and their practical uses associated with firearms (Hulme 1909:107-108). It is because
of these patents that Forsyth is credited with the first successful implementations of the use of
percussion ignition to set off a firearm. Forsyth’s patents were broad and covered most if not all
advancements to be made when it came to percussion ignition and cap-lock firearms, but that did
not prevent others from copying or improving upon his methods (Hulme 1909). By time
Forsyth’s patents expired, more effective ways of detonating the fulminate via concussion had
been explored. Joseph Manton invented a cylinder tube that when struck by a hammer (which at
this point had replaced the cock and flint on a flintlock) would be crushed and explode (Hulme
1909). This tube-like device was the precursor to the most successful and most widely used
percussion primer, namely the percussion cap. The percussion cap would prove to be the most
reliable and preferred means of percussion detonation (Figure 13) (Hulme 1909; Pope 1965:159167).
Percussion Caps
In 1822 Joshua Shaw was awarded a patent for the percussion cap in the United States,
though it is controversial if he is the first to invent the device as there is evidence that others may
have created similar devices during the same time (Hulme 1909; Mattson 2012:21-22; Scott
2020:3). The percussion cap is a cup like device that contains a small amount of fulminate in it
coated in a varnish or shellac that makes it resistant to the elements and virtually waterproof
(Mattson 2012:1; Scott 2020:3-4). This cap would be fitted over a hollow cone (nipple) adjacent
to the sealed end of the barrel which would lead to the main charge. The user would fix a cap on
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Figure 13. Primary External Components of Percussion Cap Ignition System. (Illustrated by
Joan Wilson.) Used with permission granted by Matt Mattson.
top of the nipple and cock back a hammer in preparation of firing. Once the trigger was pulled
the hammer would spring forward and strike the cap, compressing it against the nipple. This
sudden shock would then detonate the fulminates contained in the cap and send a flash through a
vent that led to the powder in the muzzleloader setting off the charge (Mattson 2012:42). The
overall reliability the percussion cap offered to firearms compared to the flintlock were
staggering. At the time a flintlock was expected to misfire once in every seven shots due to
fouled powder or lack of spark. The percussion cap offered the user on average one misfire out
of every two hundred shots taken (Dupuy 1980:191).
The percussion cap allowed for advances in both recreational and military firearms,
though military applications were much slower to take hold (Pope 1965:160-67). Samuel Colt
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was one gun maker who took full advantage of the percussion cap and used it in his famous Colt
revolver. At first Colt was largely unsuccessful with his “five shooter” revolver, but by the
middle of the 19th century he had perfected his design and produced a breach loading, “sixshooter” revolver that utilized percussion caps for successful detonation (Dupuy 1980:296; Pope
1965:166-167). Powerful enough to kill a man with a single shot and vastly more reliable and
rugged than a flintlock pistol, Colt would go on to enjoy great success later in his life. This
ability to discharge six rounds out of a Colt in the same amount of time it took to discharge one
from the average flintlock changed the way firearms were viewed and utilized. Thus, was born
the famous quote “God created man. Sam Colt made them equal”. The percussion cap in
conjunction with continued gun advancements including the introduction of breach loading as
opposed to a muzzle loading firearm made the gun more reliable and user friendly, allowing the
novice and experienced shooter to enjoy the same reliability when engaging their weapon
(Mattson 2012:41-47; Pope 1965:170-173; Scott 2020). At first it was not uncommon for
muskets that had been originally fitted with the flintlock to then be refitted to accept a cap lock
because the reliability offered by the cap lock was more desirable. It is for this reason that by the
mid-1850s the United States military and others around the globe had officially phased out the
flintlock in favor of the cap-lock and percussion cap as the standard firearm (Figure 14) (Mattson
2012:47; Pope 1965:165-171).
As percussion muskets, pistols, and rifles became more widely accepted and produced, it
became increasingly necessary to manufacture percussion caps on an industrial scale. The
manufacture of the percussion cap started on a relatively small scale as initial trials of the cap
lock system were underway, but the popularity and overwhelming acceptance it soon achieved
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demanded that thousands, if not millions more be created (Scott 2020). As fate would have it
percussion caps became popular at a point in history where their production could be fully
mechanized. It was reported that the first percussion machines could form percussion caps at a
rate of 200 per minute and as technology improved over the next couple of decades it became
possible for a single machine to produce up to 400,000 caps in a single working day (Scott
2020:4). The success and production of the percussion cap was not limited to the United States;
European gun makers also employed machines that could produce hundreds of thousands of caps
in a standard working day (Hulme 1909; Scott 2020:4). Through trial and error, it was
discovered that copper became the preferred material to use in the production of percussion caps,
though an assortment of other metals (iron, tin, pewter, brass) had been experimented with each
producing less then desirable outcomes (Mattson 2012:45-46; Scott 2020:3-6). To make the
percussion caps, copper sheets went through an annealing process before being cleaned and
inspected for defects, lubricated with oil, and then fed into a machine that would punch out the
iconic cup shape. The oil would be removed from the cups, filled with the detonation compound,
and then sealed with a varnish (Scott 2020). With time came a desire for quality control or an
attempt thereof in the uniformity with which percussion caps were produced. In 1850 Joseph
Goldmark took out a patent for his percussion cap machine which had the ability to grind the
edges of the cap, creating a more consistent cap length, making him one of the first to implement
some semblance of quality control (Mattson 2012:47; Scott 2020:4)
Caps could come in a variety of sizes based on the circumference of the nipple the cap
needed to fit on. Typically, caps have fallen under two different classifications, the “common
cap” and the “Top Hat” or “military” cap (Mattson 2012:43-47; Scott 2020). Common caps
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typically tend to be smaller in size and are typically, though not always, more suited for a pistol,
revolver, or small rifle/smoothbore. These caps usually have either smooth or ribbed edges
depending on the manufacturer. The second cap is the “military” or “Top Hat” flanged cap.
These caps tended to be larger and more suited for a smoothbore or rifled firearm that used a
larger charge of powder. These caps also had the advantage of flanges (either four or six) at the
base of the cap (Mattson 2012:43-47; Scott 2020). The idea behind the flanges was that it would
make it easier to manipulate the cap either while wearing gloves or in the heat of combat (Scott
2020:4). Another advantage of having flanges on the cap was the ability for the cap to flatten
itself after it was fired. This meant that the cap would be warped in such a way that it would
either fall off the nipple or be easily removed when the hammer was cocked back in anticipation
for the next discharge of the weapon. In the United States “Top Hat” caps were particularly
needed at the outbreak of the American Civil War. During the conflict between North and South
millions upon millions of percussion caps were produced and consumed by both the Union and
Confederacy (Coggins 1962). One of the largest suppliers of percussion caps to the United States
Military happened to be Joseph Goldmark who produced millions of his refined caps (Mattson
2012:47; Scott 2020:3-4). On and off the battlefield it was understood or at least anticipated that
caps would be lost, dropped, or misfired. For this reason, it was standard practice for troops to be
issued twelve percussion caps for every ten paper cartridges (Scott 2020:6).
While percussion caps saw their heyday in the United States during the Civil War (Figure
14), they also saw their demise. The war had utilized percussion caps to their full potential
during the conflict, but the war also saw the further development of firearms and their
advantages over the percussion system for use on the battlefield (Coggins 1962). In the closing
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years of the war the breach loading metal cartridge gained popularity as it completely removed
the need for manually loading powder, wadding, and shot in a firearm (Coggins 1962). Instead,
all of the components (primer, main charge, and bullet) necessary to activate the charge were
self-contained in the metal cartridge. This advancement gave way to the “modern” centerfire
cartridge that is used today. That being said, firearms that utilize black powder and percussion
caps are still popular today amongst hobbyists, sportsmen, and historic re-enactors.

Figure 14. US Special Model 1861 rifled musket. Made for the United States Army by Colt's
Patent Fire Arms Manufacturing Co. Photo courtesy of the Minnesota Historical Society.
Accession 8270.4
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Chapter III: The Literature and Theory of Forts, Conflict, and Battlefields
The Fort on the Frontier Romantics v. Reality
As a boy growing up, in what I consider to be a “western” state, I would hear people talk
about the colonizing and settling of the United States. Stories of those who were willing to travel
past the Appalachian Mountains and continually push the boundary of the frontier and into the
“unknown.” This supposed “unknown” would surely bring with it grand images of brave men
and women blazing trails into what was surely “new” and hostile territory. One structure that
remained constant though these daydreams was a fort of some sort or another, be it made of
stone or wood it really did not matter, because the image was more or less the same. The idea of
the brave soldier who had left everything behind to occupy a fort far from the comforts of
everyday life, risking life and limb to both the elements and Natives in the area, with only an iron
will, resourceful imagination, and his trusty firearm to survive these unimaginable conditions
was one of many romantic images that I conceived as being truth from a very young age. It
would take some years, a lot of maturing, and proper instruction to accept that this reality was
built on small truths but was mostly fiction. For the most part, though, these romantic images
were figments of a false reality, a romantic preconceived notion of what life must have been like
rather than how life really was.
So why is this the case? Why are forts often thought of or portrayed as being romantic places
of a bygone era, when they most likely were not as romantic as many make them out to be? In
the introduction to his book “Forts of the West” author Robert Fraser best summarizes why a
preconceived notion of what the West was like exists.
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All of the tales, true, half-true, and false, tugged at the imagination…Over the years
the cast of characters changed. And this too became a part of the West. The list of
typical western figures is surprisingly long. Depending upon the time, the region,
or the interest of the individual, the West calls to mind conquistador or mission
padre, explorer or settler, voyageur or mountain man, prospector, scout, or
freighter, timber baron or cowboy, bad man[sic] or frontier marshal. Even the
mighty buffalo and the lowly burro conjure up visions of the West. The list could
be expanded. In the process of developing the western hero, fancy has become
entwined with reality. Radio and television, the motion picture, popular song, and
fiction have done much to keep the West alive and to perpetuate that which, in
many cases, never was. [Frazer 1965. P. viii]
Over fifty years later the observations made by Frazer are still prudent today.
Continued research into the west and its unromantic nature is continually evolving. The
West was a place of unimagined hardships and struggle due to the natural elements and
geography of the area. Outside of the naturally occurring events on the Western frontier,
American settlers brought with them their class structures, which added further
complications through class and race struggles, capitalistic ambitions, labor exploitations,
and interpersonal violence (McGuire and Reckner 2002). This interpretation of the West
is founded on both historical documents, but also the archaeological remains of those
who struggled to make a living on the frontier. Why then do many hold tightly to a false
reality of life out west?
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In short, mass media and pop culture have portrayed an image of forts, the West, and life on
the frontier in such a way that it will sell a product and make money. As previously mentioned,
to conjure up this recipe for success there needs to be the main individual or group who the story
is centered on. Usually, these characters embody all the willpower, know how, practicality, and
heroism that many wish they had in themselves; in other words, many need someone they not
only can relate to, but would like to emulate. Second, there needs to be a protagonist and
antagonist of sorts. In most cases it is already known that our focal group or individual will be
the hero, so who will there be left to be an opponent? This is where things usually get tricky as it
could be one of several options. Unfortunately, Native Americans are consistently typecast as the
savage enemy in these stories.
Historically, Euro-Americans have seen the Americas as a land for the taking with little
regard to those groups of people who already occupied the continent. As their eyes turned to the
west with its seemingly wide-open spaces, they saw an opportunity to continue the expansion
and “settlement” of the country. Through the practice of settler colonialism Euro-Americans
sought to acquire land on this continent through the removal and erasure of the Indigenous
populations (Dixon 2014; Wolfe 2006). This was accomplished through the use of reservations,
or designated areas where Natives could settle. In many instances, though, acts of violence and
genocide towards Native Americans seemed to be an equally effective alternative to relocating or
reforming those populations (Dixon 2014; Wolfe 2006). Backing the actions of the EuroAmericans was the ideology of “Manifest Destiney” or the belief that God intended the land to
be acquired and inhabited predominantly by Euro-Americans (Dixon 2014; Wolfe 2006). This
ideology implied that though occupied by Native Americans, the land already belonged to the
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white settlers. This then portrayed Native Americans as a roadblock to the divine appointment
given to Euro-Americans looking to settle the West and bring “civilization” with them. The ways
in which these “civilizing” efforts were carried out are too numerous to mention and could most
likely fill several volumes. When these “good intention efforts” were met with resistance, the
colonizers often took it as unwarranted hostilities against them. Any logical thinking person
though would recognize that when a foreign invader comes to your homeland and tries to destroy
your people and culture, resistance and hostilities are usually inevitable. Unfortunately, though,
the victors’ voice and record is usually the official or dominant account that is heard the loudest
and thus remembered and reproduced by the creators of the dominant narratives (i.e., histories)
consumed by the public at large. These issues will be discussed more below. So, it is no surprise
that in the ideology of Manifest Destiny, Native Americans were conceived of as a natural
“enemy” to the progress of Euro-American colonization efforts (Dixon 2014; Wolfe 2006). It
should be noted that while these colonizers imagined they accomplished many “firsts” or “new
discoveries,” there were Native people here long before them who knew the land well, were
connected to it, and had deep and profound cultural traditions. These distinctly Native American
traditions unfortunately were seen as primitive or uncivilized by colonizers, fueling further
distrust, resentment, and in some cases violence.
When it comes to interpreting forts in historical and archaeological contexts, research is
finding that more often than not they are complex in how they operated on both an individual
level to those who occupied them and a historic level for those who are interpreting how those
individuals or groups conducted their lives. Researchers acknowledge and are grateful for all
those who kept records of these structures, from their architectural design to personal accounts of
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occupation and events that surround any given fort. There is, though, strengthening recognition
that these accounts each encompass a personal bias from the point of view of the creator of the
record that intended or not is passed down to present times. This is what makes archaeology so
compelling. It is able to take the historical accounts of a fort and test it against what was
physically left behind. Archaeology, especially post-contact, or historical archaeology is
challenging the generally accepted half-truths of what life must have been like and telling a story
of what life was like based on what was left behind by those who actually lived it. Below the
three theoretical orientations that provide the interpretive framework for this thesis are discussed.
While they are all similar, each provides appropriate individual approaches when it comes to
interpreting the research conducted at Fort Snelling as part of this thesis project.
Returning to the previous question then. Why is there a love of the West of pop culture? One
answer is because it is personally engaging, fun, and romantic. The West of popular culture is
not messy and does not have multiple economic, political, cultural, religious, or moral issues that
comes with the West of reality. Those who choose to continue believing this false ideology, only
need to make the popcorn and enjoy the show. Those who choose, though, to accept the many
diverse and sometimes difficult histories of this country, will not only be better for it but will
honor those that stand in need of it, denounce the atrocities that should have never happened, and
gain mutual respect for points of view that may not be our own.
The remainder of this chapter discusses topics related to the research on the archaeology of
forts and battlefields/conflicts and how they relate to an understanding and interpretation of the
past, but also to provide appropriate theoretical contexts to some of the driving forces behind
how and why this research is conducted in the manner that it is. To accomplish this, it is
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necessary to understand how these sites were interpreted in the past and the past theoretical
orientations driving these interpretations and perceptions. This approach seems pretty obvious
when looking at forts as the entirety of this research has been within the confines of a 19thcentury stone fort. However, because of the nature of forts, it is appropriate to tie in battlefields
and conflict as these are the two major historical factors that contributed to why forts were
constructed. If there was never a need to protect one’s social, political, or economic assets or fear
of attack from possible aggressors, then the need for forts becomes somewhat obsolete.
The Archaeology of Forts
Forts are structures that are inseparably linked to the colonization of this country
(DeCorse and Beier 2018). They were used by the first Euro-Americans to arrive in North
America to protect themselves and their colonial agendas from Native Americans and other
European powers in the region. A fort’s construction was usually based upon material goods that
could be harvested and worked in the immediate vicinity of where the fort was built. Forts could
be earthen works with high banked walls and deep trenches, they could also be built out of
timbers that could be removed and transported to a new location if needed (DeCorse and Beier
2018; Dupre 2017; Peliska 2018; Penrod 2020; Starbuck 2011). Forts constructed out of stone or
brick and mortar provided a more “permanent” base of operations. Fort Snelling’s outer walls
and towers were constructed from stone which provided heightened durability and strength to the
fortification. The inner buildings were constructed using a combination of timber and stone
(Johnson 1970; Wehrman, Chapman, Associates, Inc. 1977).
When archaeologists first turned their attention to forts there was a strong desire and
drive to reconstruct the forts based on their archaeological footprints. Research designs were
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typically aimed at establishing the location of foundations, stockade lines and other structural
features (Starbuck 2011). It was not uncommon during these excavations for artifacts to be
missed, as screening the soil was not always done or set as a priority. This meant that artifacts
were usually only collected if they were directly encountered by the archaeologists, leaving room
for dozens of artifacts to go unnoticed, undocumented, and uncollected. The collecting of
artifacts in this manner greatly biased the archaeological assemblage from the fort, particularly
towards “small finds” artifacts. As soil was not regularly screened it is unknown the number of
artifacts that could have potentially been collected, which would have aided in further
understanding certain aspects of life at a given fort. For a project such as this it is unknown how
many percussion caps, or other small artifacts could have been recovered had there been more of
an effort to ensure their recovery during those early years of excavation in the 1950s. Once
architectural features were identified, and properly recorded reconstruction of the fort could then
take place. The recreation of these forts could then be used to interpret past events in the fort’s
history and relay that information to modern visitors. One of the challenges faced by
archaeologists and historians is how to present what is known about forts to the public, after all,
the knowledge gleaned from studying these structures is not to be hoarded by a few privileged
individuals but should be made available to any and all who share an interest in the history or
location of these garrisons (Frazer 1965; Starbuck 2011:10-13). When the notion to interpret
what was known about fortifications first arose it is apparent that there were very basic ways
these findings were made available. First, it seems apparent that a decision had to be made
amongst those who were the caretakers of the fort to determine what areas would be open for
public viewing, and the time period(s) that would be represented in those public spaces (DeCorse
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and Beier 2018; Johnson 1970; Starbuck 2011). Forts can change over time, how a fort appeared
after it was first constructed may have little resemblance to how a fort appeared at the time of
decommission, as is the case with Fort Snelling. The fort consisted primarily of a stone diamond
with several towers and internal structures when construction was completed in 1825 (Minnesota
Historical Society 1971). However, by the time the fort was decommissioned in 1946 the
diamond fort was dismantled and only a few of the more prominent towers and structures
remained, while the grounds were vastly utilized and filled with more modern buildings to fit the
needs of the time (Diesen 2020; Johnson 1970). Once the desired time period(s) were established
the fort could then be reworked to resemble that point in time. Sometimes this called for some
basic restoration work and upkeep, but in other cases, again like Fort Snelling, the fort for the
most part had to experience a nearly complete reconstruction using materials that would provide
a “true” representation of that time (Johnson 1970; Starbuck 2011:10-16). Once completed the
fort or areas within the fort could be made available for public access and interpretation.
The use of costumed interpreters was the current set up of Fort Snelling as of 2019 before
the fort closed for renovations the following year. Interpreters in costume would relay
information about the fort to visitors and answer questions to the best of their abilities (Hall
1987). The fort also offered demonstrations in military drills, including cannon salutes, as well as
games, music, and chores (Hall 1987). However, in a time where technology is advancing at an
incredible pace it will be very interesting to observe what, if any, changes these historic sites will
use to help relay to visitors a sense of what life was like in a bygone era.
The manner in which a fort is exhibited to public view can change and evolve over time
as discussed in the previous paragraph, and the archaeological methods used to obtain
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information has been in an ever-changing state as well. In archaeology, the methodology is the
manner in which a site is approached as described in the research agendas/questions that drive
the project, the manner in which data are collected, and finally how the data are then processed
and distributed for consumption from both professional peers and the general public.
When reading about how archaeological work undertaken at fort sites was first conducted
in the second half of the 20th century it was clear that the archaeology of forts along with the
methodology and theory associated with them were pretty straightforward. A fort may have
needed repairs, so archaeologists and historians would assess the site or structure to determine
how to best go about completing a project that would provide the necessary updates, while
keeping true to the original craftsmanship and structural set up of the fort (Chapman 1977;
Johnson 1970; Starbuck 2011). This would often include limiting materials and tools to those
that the structure would have originally been built with, to give a look and feeling of authenticity.
It was common for some forts to require more than just a touch up here or there, some needed
mass renovations, others needed to be completely rebuilt from the ground up.
Fort Snelling found itself in this latter category during the 1950s and 60s when the
proposed Highway 5 was to cut through the center of the fort complex (Chapman 1977). A
historically minded public organized, and spoke up to protect the original diamond fort, or at
least the ground it occupied. After the highway was constructed using a tunnel system, thereby
avoiding cutting through the middle of the fort, the work of rebuilding the fort took place. The
limestone walls had to be completely rebuilt along with a majority of the buildings, though some
of the towers and the commandant’s house did survive initial destruction (Johnson 2011, Nienow
2018, 2019b). In order to accomplish this task archaeologists consulted historic records,
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including maps and engineering drawings of the fort they were working on. Then armed with this
knowledge of the fort they would usually excavate the grounds looking specifically for
foundations, which was, and still is a popular method, to establish where structures and walls
were located. Due to this research method much of the diamond fort went unexcavated, as only
areas where walls or foundation had been present were prioritized. This method automatically
created a bias in the type and number of artifacts recovered within the confines of the stone
walls.
Sometimes during this process archaeologists can uncover structures that were not listed
on the map, or whose primary function was not immediately recognized, or forgotten. When this
occurs archaeologists sometimes plot a unit in the center of the structure to try and find artifacts
that could be used to determine or confirm the type of structure and thereby establish its role and
function. Such was the case when Nienow Cultural Consultants located a butcher shop near
building 18 at Fort Snelling during their Phase II project during the 2019 filed season (Nienow
2019b:34-36). This shop had limited historical reference to its existence, and excavation was
used to confirm its location from limited historic references.
The questions surrounding these early fort excavations seem to focus primarily on the
physical layout of the fort, including the space that it occupied, the number of buildings located
within, functionality of those buildings, how many individuals could have occupied the fort, and
the defensive or offensive properties that a fort could call on in a time of conflict (Starbuck
2011). These early undertakings in understanding forts seem to recognize a human element
associated with these structures, but this recognition is limited to a basic understanding that men
and women constructed these defensive locations or occupied them (Frazer 1965). Sometimes
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further illustration of life at the fort was capitalized on by using excerpts from diaries or noting
the famous individuals associated with the fort (see Duffield 1889; Snelling 1939; Van Cleve
1888; Wiggins 1977). But during this period (1950s) of fort reconstruction, it appears that there
was more of a concern with the structure itself and those who built and occupied it were left as a
footnote.
As time passed archaeological theory expanded to include new ways of thinking, asking
questions, and disseminating information. The processual and post-processual theoretical
movements of the 60s, 70s and 80s advanced how archaeologists approach sites and interpret the
data gathered from each one (Binford 1962, 1982; Hodder 1982, 1985). One of the big changes
that occurred during this time in respect to fort sites was the recognition of the human element
associated with the fort. Archaeologists became very interested in the defenders and occupants
on an individual level. While they still cared about the fort, as it was at the heart of everything,
they started to focus more on the individuals that lived in and maintained it. Research questions
started to lean towards how individuals lived their lives and the behaviors they exhibited through
the material remains they left behind (Starbuck 2011). Popular topics of research included
questions dealing with food items, personal effects, travel, activity areas, labor, gender roles, etc.
(Herskovitz 1978; Starbuck 2011). By researching these topics, a better idea and understanding
as to what life was like at these outposts was obtained. This began to debunk the once popular
theory that since forts shared the same primary purpose the way in which they were maintained
and occupied would vary only slightly from location to location (DeCorse and Beier 2018).
In the last decade, the way archaeologists think about and explore the history of forts and
those involved with their construction and occupation has shifted once again. It is now
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understood that all forts are different in their objectives and daily operations (Cobb 2019; Cox
2016; DeCorse and Beier 2018; Dupre 2017; Eichelberger 2019; Lightfoot 2019). Forts are still
primarily viewed as defensive structures as there is no way to disconnect them from that identity
as it is the primary reason for their construction (e.g., Dupre 2017; Johnson 2010; Lee 2011;
Peliska 2018; Penrod 2020). However, it is possible to examine what happened within the walls
of a fort and see a sea of many different diverse scenarios. What is striking is the reality that both
the function and purpose that warranted the erection and maintenance of a fort, as well as who
sets and oversees the agendas or mission goals of the installation can vary dramatically from case
to case (Arnott and Maki 2019; Lightfoot 2019; Tveskov and Rose 2019). Forts could be an
extension of colonizing nations intent on carrying out the agendas set forth by the mother
country and maintained by professional soldiers, whereas on the opposite end of the continuum
forts could be the construct of merchants looking to establish a fortified hub from which business
could be conducted (Arnott and Maki 2019; Lightfoot 2019; Tveskov and Rose 2019). Forts also
housed individuals who provided a variety of services including but not limited to blacksmithing,
carpentry, masonry, medical services, transportation, and communication (Cobb 2019; Hunt
1993; Lightfoot 2019). It may sound like an oxymoron, but recent studies are beginning to show
that just because forts often reflected “military” presence, that does not mean that every occupant
was armed and trained to fight. Instead, it is understood that the degree of militarism or military
availability and action at every fort was subject to change (DeCorse and Beier 2018;
Eichelberger 2019; Lightfoot 2019). Likewise, forts may have agendas that are set forth by their
mother country, but the physical execution of orders may or may not resemble what was
originally anticipated (Cobb 2019; DeCorse and Beier 2018; Lightfoot 2019). Entanglements
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between the occupants of a fort and foreign and domestic powers are also fluid, based on the
fort’s function and the associated needs and goals of the persons, organizations, or governments
that constructed it. (DeCorse and Beier 2018). Archaeologists are finding that forts are not as
straightforward as it was once thought. They hold deep symbolism for both the colonizer and the
colonized. They can be places of security as well as pain (Arnott and Maki 2019). Research is
looking to give voice to overlooked minority groups such as Native Americans, enslaved
individuals, and women (Cobb 2019; DeCorse and Beier 2018; Lee 2011; Lightfoot 2019). In
short, the focus needs to shift so that forts are no longer viewed as just a military structure that is
static in function and purpose, rather these structures have the potential to yield a variety of
information that adds to our understanding of collective and diverse histories (DeCarlo 2016).
The history of Fort Snelling is one such place that is tied to strong emotions. As
discussed in Chapter 2 the land and waters surrounding the fort are sacred to the Dakota, as they
are part of their creation story. It was also the site of the 1862 concentration camp where
hundreds of Dakota were imprisoned, many losing their lives due to starvation, disease, and the
elements. The fort played a key role in the Civil War and U.S. – Dakota War of 1862, providing
a source of protection to Euro-American settlers, but also causing pain to Native communities.
The fort is the primary cause for the establishment of two major cities (St. Paul and Minneapolis)
and eventual statehood for Minnesota (DeCarlo 2016). Regardless of the feelings or emotional
impact a fort may have, archaeology continues to advance our understanding of these highly
complex sites, taking full advantage of contemporary theories and practices, while also utilizing
the most recent technology available in an attempt to ensure that the full picture of life of people
both inside and outside the fort walls is captured.
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The Archaeology of Conflict and Battlefields
The origins and nature of violent behavior and acts of aggression have been the subject of
much debate and discussion amongst anthropologists. This is due to several factors, which
include but are not limited to: the reasons for studying violence, theoretical approaches used in
the discipline, fear of promoting violent acts though their study and dissemination, and a fear of
personal bias skewing interpretations (Accomazzo 2012). Historically those that chose to study
violence within the context of anthropology or archaeology were sometimes viewed as a pariah
as it was generally believed that anthropologists are naturally looking for the good in the
communities they study and thereby were pacifist (Accomazzo 2012:535-539). In the last
century though (particularly since the 1980s) there has been an increasing acceptance of the
study of violence and aggression (Accomazzo 2012). Today there is a general interest in what
factors trigger aggression towards another individual, group, race, nation, or people and how that
aggression is expressed. The curiosity into discovering why and how people have practiced
violence were stepping stones used by archaeologists to initiate the fields of conflict and
battlefield archaeology (Accomazzo 2012; Scott and McFeaters 2011).
Conflict archaeology is a subdiscipline of archaeology that relies on an interdisciplinary
approach using archaeology and anthropology to better understand conflict between and within
varying populations or groups (Dye 2015; Scott and McFeaters 2011). Central to conflict
archaeology is the understanding that while the physical acts of violence occur on the battlefield
there are events leading up to and following the violence that need exploration to better
understand the activities, motivations, and repercussions of warfare (Scott and McFeaters 2011).
As conflict archaeology casts a wide net over the study of violence it is often referred to as an
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“umbrella” discipline under which the archaeology of forts and battlefields can be found (Dye
2015; Saunders 2013; Scott and McFeaters 2011). This subdiscipline of archaeology has a strong
following amongst historical archaeologists, who use resources, particularly written accounts of
conflict, to study violence in the past (Scott and McFeaters 2011:104-110). While it is popular
amongst historical archaeologists, precolonial archaeologists have found use for it as well (Scott
and McFeaters 2011). It is apparent that conflict archaeology can cast a wide net over what
archaeologists intend to study. There is the obvious study of war and sites of contention and
conflict, however, that does not mean that only the sites of physical violence are examined.
Conflict archaeologists are very much interested in the events, people, places, and politics used
to fuel acts of aggression associated with a given conflict (Dye 2015; Gonzalez-Tennant 2010;
Saunders 2012; Scott and McFeaters 2011; Wijnen 2015). It is also very important for them to
understand how these acts were sustained by a native country or resource group. For example, if
a country was waging war on a different continent, how did they move, protect, and supply their
soldiers and bases of operation? Would they have shipped supplies and materials across the sea,
or would they have drawn from local resources (Scott and McFeaters 2011; Wijnen 2015)? This
entails understanding every aspect of a conflict from where weapons were sourced, to medical
aid or resources, to transportation for men and supplies, places of engagement, the agendas held
by each group, the dynamics of the combatants, and so on (Dye 2015; Gonzalez-Tennant 2010;
Saunders 2012; Scott and McFeaters 2011; Wijnen 2015). This allows for a “big picture”
approach into any given war, disruption, riot, massacre, or any other violent engagement (Dye
2015; Gonzalez-Tennant 2010; Scott and McFeaters 2011; Wijnen 2015).
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Conflict archaeology creates an umbrella which can cover both the archaeology of
battlefields and forts (Scott et al. 2009a; Scott and McFeaters 2011; Starbuck 2011), though
some scholars disagree and suggest that conflict archaeology is separate and independent from
battlefield archaeology (Saunders 2012:42; Wijnen 2015). Forts have been discussed above
largely in both the way in which information about them is disseminated to the public and the
theoretical practices used in excavation and data collection. As this research deals with a fort
setting this is only appropriate. Though it is of importance to note that where there is a fort, there
was the expectancy of conflict in some form or another; though not all forts were of a military
nature, rather they could act as safe havens from potential hostilities. It then also makes sense
that forts are staging locations where men and supplies in large quantities could be housed, ready
to engage in conflict either at the fort or beyond its walls on the battlefield. This is why it is
important to tie in battlefield archaeology with this research project. While Fort Snelling was
never attacked it did provide support to acts of aggression (i.e., war). Forts, by their very nature,
are the material symbols of violence. It really does not matter if a fort was attacked or not as the
materiality of the fort itself represents the expectation of violence and violent actions. A fort may
have been “non-combative” in that the occupants never engaged in battles or skirmishes but can
still evoke feelings and images of violent acts. In the case of Fort Snelling the fort was never
attacked, but its physical presence was a physical reminder to all in the area that armed soldiers
were housed within its walls ready to protect the interests of the US Government. Indeed, during
the Dakota – U.S. War of 1862 violence both emanated from the fort in the form of military
campaigns against the Dakota and was materialized at the Dakota concentration camp purposely
located outside its walls. The methodology used in the following chapters to gather, break down,
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and report the data for this study share a lot of similarities with those used in both conflict and
battlefield archaeology.
Battlefields, like forts, are locations that elicit powerful feelings and call forth powerful
imagery. These images, feelings, and other associations with these sites are what made them so
popular as locations used in both storytelling and academia. The historic record provides
personal accounts, drawings, maps, and the landscape to convey the location of a battlefield and
those documents have been the primary driving force in our understanding of these sites (Scott et
al. 2009a; Scott and McFeaters 2011; Sivilich and Sivilich 2015; Starbuck 2011). It was not until
the late 19th century in Europe that archaeologists utilized these tools and really started to
examine battlefields and it was not until the mid-20th century that archaeologists in the United
States also started examining battlefields (Scott and McFeaters 2011:106-108). The reason for
such a delay was that prior to that time a great number of archaeologists did not see the value in
exploring the potential that battlefield sites could yield in terms of information. There was a real
concern that investigating battlefield sites would only yield already “known” information about
the site and that the value they possessed was solely in obtaining “museum artifacts” that could
be displayed (Scott and McFeaters 2011:17).
When battlefield archaeology made its initial appearance, many were skeptical about
what the discipline could reveal that historic records had not already, but there was also a real
concern with the methodologies and technology used to locate and survey these sites. Locations
of battlefields were often discerned from maps, first-person accounts, and landform descriptions
from the historic record to pin a general location. These places of engagement were then often
confirmed with metal detectors that locate subsurface artifacts related to the events of the battle
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(Mabelitini 2006; Scott et al. 2009a, 2009b; Scott and McFeaters 2011; Sharpe 2013 Starbuck
2011; Thompson and Nolan 2018). Artifacts such as weapons, buttons, and personal effects can
verify where firing lines or other staging areas were located. The most prominent artifact used to
establish firing lines or areas of conflict were both fired and unfired projectiles, and in more
recent battles, percussion caps and spent metal cartridges (Scott et al. 2009a, 2009b; Scott and
McFeaters 2011; Weber and Scott 2006). While metal detectors were instrumental in the
founding of battlefield archaeology due to their ability to quickly and efficiently locate
subsurface finds, it took years of convincing before they were accepted on a wide scale as a tool
in the archaeologist’s tool kit (Scott and McFeaters 2011). Prior to their acceptance, metal
detectors had been strongly associated with looters and relic hunters, who would completely
destroy archaeological sites in an effort to find objects for monetary or personal gain. Today,
though, that stigma has mostly worn off as dozens of archaeologists not only see the value in
metal detecting, but also other ground penetrating technologies such as magnetometry or ground
penetrating radar (GPR) as means to understand a site, while creating a relatively small impact
when compared to a large-scale excavation (Sivilich and Sivilich 2015).
Today archaeologists engaged in battlefield archaeology use a range of tools to help them
better understand conflicts. Using archaeological tools in conjunction with theory assists
archaeologists further in their work. One promising theoretical orientation is that of archaeologist
Doug Scott, who in association with his colleagues, approaches battlefield sites in a similar style
and manner as that of a crime scene investigator (Scott et al. 2009a, 2009b; Scott and McFeaters
2011; Weber and Scott 2006). What this means is that he views the battlefield as the scene of the
crime where the opposing combatants can be seen as witnesses, perpetrators, and victims, who
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each leave their “statements” through the histories they have left behind, while the artifacts
recovered archaeologically can be considered the trace evidence associated with the crime (Scott
and McFeaters 2011:123-124). Using the “statements” and “evidence” in conjunction with one
another can determine who is the more reliable “witness,” which then can lead to additional
questions and avenues of further investigation. This method gives archaeologists the power to
test the historic record against the archaeological record and consolidate the two into a more
complete history and understanding of how a battle really played out on the ground.
Using the forensic crime scene approach as described above, Scott and several other
researchers have been able to locate shot, bullets, metal cartridges, and percussion caps to
determine where weapons were discharged and by extension where soldiers were placed at the
time of the engagement (Hanson 2005; Fox 1993; Lees 1998; Mattson 2006; Sivilich 1996;
Sutherland and Schmidt 2003). Recent studies have shown that metallic cartridges and
percussion caps recovered from battlefield sites are capable of establishing weapon types
available to combatants though the size or caliber of the round or cap. Additionally, the forensic
“scar” markings that are imparted on caps and cartridges from the firing process can aid in
illustrating weapon movement across the battlefield (Fox 1993; Scott and McFeaters 2011;
Weber and Scott 2006). This is done when scar marks from one cap or cartridge are identified in
a location within the battlefield and then separate caps or cartridges that possess identical or near
identical scar marks are located within another, separate, area. By mapping out the location of
caps and cartridges that share the same scar markings one can record the locations from which
the same weapon was discharged across a battlefield and thus convey the movement of a single
or possibly multiple combatants (Fox 1993; Mabelitini 2006; Weber and Scott 2006). This
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concept of scar markings has heavily influenced the research contained within this thesis as will
be discussed in the following chapter.
Theoretical Orientation and Research Questions
It comes as no surprise that the theoretical orientation of this study encompasses
properties from those employed in conflict, battlefield, and fort archaeology. Finding a strong
affinity with Doug Scott’s battlefield “crime scene” approach has resulted in its primary use as
the driving theoretical orientation for this work. There is a recognition, though, that the research
presented here stems from data recovered from the confines of a military fort and not an open
battlefield. It was in this mindset that the gathering and interpreting of data sets was conducted.
Most of the questions are concerned with the physical properties or locations of percussion caps
recovered from a stone fort dating back to the 19th century resulting in a more descriptive
approach. Though some important analytics do occur as a result of this research including insight
into the spatial analyses of the fort and the daily practices of enlisted men and officers, as well as
analytics related to experimental archaeology involving percussion caps. The presence of
percussion caps in a fort setting such as Fort Snelling is not a new phenomenon with weapon
preference and availability changing with the continual advancement of firearms. However, indepth studies regarding percussion caps within a fort context remain scarce, making this work
important as it continues to make contributions to the archaeology of forts, conflict archaeology,
and battlefield archaeology through the study of a highly overlooked and underutilized artifact.
The work done at Fort Union is an example of one such work that attempts to link percussion
caps to weapon type, or social classes within the fort (Hunt 1989, 1993). There is a real desire
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that perhaps this current work can be used as another building block in understanding percussion
cap utilization in the archaeological record.
There are many questions that arise when researchers choose to examine a site or
collection of artifacts. As previously mentioned, the artifacts used in this research were acquired
through past excavation efforts at Historic Fort Snelling. The artifacts all come from the stone
fort, with the exception of a couple of caps that were collected from the historic dump outside of
the fort’s walls. There are four primary questions that address the research objectives of this
work. Some of those parent questions have secondary questions attached to them, the answer to
which is dependent on the outcome of the primary questions. Research questions are listed
below, and the methodology used to address each question will be discussed in the next chapter.
1. What can a spatial analysis of the percussion caps recovered from Historic Fort
Snelling reveal to us about human activities and how space was organized at the fort?
a. Of the caps that have been recovered, are there discernable patterns of caps
that have been fired (if any) and caps that have been dropped or lost? If so,
why?
b. Is there any discernable patterns of building or land association where
percussion caps have or have not been recovered? Is there association with
particular structures or activity areas?
2. Can percussion caps recovered from the fort be placed into a single typology that
identifies the type of cap based on their attributes?
a. Can typological classification aid in identifying the caliber of weapon caps
were associated with?
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b. Can typological classification aid in determining the date ranges of cap types
over time?
c. If a maker’s mark is present on the cap, is it possible to determine the name
and location of the manufacturer that would have supplied the cap?
3. Can experimental archaeology establish that individual weapons leave “scars” on
modern percussion caps unique to the hammer and nipple used in the firing process?
a. If so, is it possible to identify spent caps that were fired from the same
hammer and nipple based on those “scars.”
4. If question #3 proves to be true, then is it possible to discern “scar” patterns on
historic spent caps recovered from Fort Snelling and potentially match caps based on
the “scars”?
a. If there are caps with matching “scar” patterns in the collection can individual
weapon movement across Fort Snelling be discerned?
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Chapter IV: Methodology
To answer the aforementioned questions from Chapter 3, there was a need to obtain two
primary data sets for observation and interpretation. The first set of data consists of percussion
caps that were located and recovered within the walls of the original diamond fort at the Fort
Snelling Site (21HE99). This collection of percussion caps are curated at the Minnesota Historic
Society (MNHS) in St. Paul, MN. At the beginning of this undertaking, it was believed that the
Fort Snelling assemblage contained in excess of 1,000 individual artifacts related to this research
and could be used to answer several of the proposed research questions. However, it came to
light as analysis began that the records of curated artifacts and what was actually present did not
match. While this was not expected, it was not damaging to answering the research questions, as
what was available still provided enough data to answer the research questions posed in this
study. There are several possible reasons for the discrepancy between the artifacts recorded
versus the artifacts actually present. These include the culling of artifacts from the collection,
duplicate entries in the artifact log, or an error in transcription when updating the system (Nancy
Hoffman, personal communication 2020).
Prior to traveling to MNHS to begin the data gathering process it was prudent to
determine what kind of attributes were necessary to try and harvest from each individual cap. An
Excel spreadsheet (see Appendix A) was created with headings to record key information about
each cap so that a comprehensive picture of each artifact could be presented at the end of
analysis. The first few columns contained information provided by the museum on the cap’s
database number, catalogue number, and permanent location (i.e., box) that the artifact was
housed in. This information was key in being able to locate or relocate percussion caps if
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necessary. It is the linchpin that holds together all the information on where caps are housed, but
also where they were recovered from in terms of archaeological context (see Appendix B) and
the associations, they held in relation to the structures they were recovered in or near.
The next three columns in the spreadsheet were to record the condition of the cap, that is,
if it had been fired, unfired, or due to lack of material or distortions in the cap was left
indeterminate. Gathering this information was essential to discern any patterns of firing
locations, or perhaps disposal areas for fired caps. The fired caps would also need to be cross
examined against one another to see if any shared the same scar marks to identify if the same
firearm had been used to discharge them.
Caps were first physically examined with the naked eye for signs of trauma from being
fired (e.g., flattening of flanges, missing pieces of crown, burst side walls, or large scar marks).
If a cap was suspected of being fired, or having any other unique marks (e.g., makers mark or
other impressions) it was then examined using a USB powered microscope. The Celestron®
Handheld Digital Microscope Pro™ was used to examine and judicially capture images of select
percussion caps having those desirable traits that could aid in further analysis. Images were taken
at 20x-60x magnification. In addition to examining fired caps, there was an interest in the
dropped caps to see if there was any common areas where they had been lost or building
associations that could be explored. While not ideal, an indeterminate category had to be created
as some of the caps were fragmented pieces that consisted of flanges but no crown, or they had
experienced trauma in a way that it could not be determined if the damage had taken place due to
being discharged by a gun, or damaged during the recovery process.
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The material from what each cap was constructed from as determined by previous
researchers was also recorded. As mentioned in Chapter 2, there was much experimentation with
different metals and alloys to try and find the perfect material to build the percussion caps.
Metals used in experimentation included pewter, steel, copper, and bronze. While it is known
today that copper was, and is, the preferred material for caps, it was necessary to go into the
project open to the idea that there could be caps constructed out of something else.
While it is uncommon today, a column was created to document any size markers that
would have been stamped or pressed on the metal, as there were multiple sized caps when they
were first being experimented with, produced, and manufactured. Sizing charts from the early
1800s document that caps could come in sizes 1-20 in some cases. While size markers may have
been more uncommon historically, it was best to be prepared in the event that one presented
itself.
Regardless of whether or not a cap had a size stamp on it, the measurements of each cap
was recorded using a pair of digital calipers and the weight of each cap with a digital scale. A
pair of General® UltraTech™ NO. 1433 calipers was able to capture the height of each cap. This
was done by placing one end of the caliper level with the crown and measuring until the caliper
was stopped by the flanges or metal base of each cap. The width of each cap was captured as
well measuring the head or crown of the cap where it would have been struck by the hammer of
a gun. Both the height and width measurements were taken in millimeters (mm) to the nearest
tenth of a mm. An OHAUS® Scout-Pro™ scale was used to record the weight of each cap to the
nearest tenth of a gram. This was again to see if any correlation could be determined as to the
size or material used to create each cap based on its weight.
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Maker’s marks became more common on percussion caps as the technology advanced
and caps were more widely used. Much like a maker’s mark on modern shell casings these
letters, names, or symbols could tell a user where the cap was manufactured or the name of the
company who produced the cap. Again, a maker’s mark could help in potentially identifying the
type of cap used or the caliber of the weapon which it was intended for. There was a particular
interest in identifying any “Goldmark” percussion caps in the collection so a Column was created
to denote if a cap could be identified by this individual maker. The reason for this interest stems
from a claim made by one of the pioneers of the study of percussion caps, James Gooding, who
made a statement in 2005 regarding the lack of reporting of these caps in the archaeological
context, though millions of them were made and consumed. The following statement may have
caused a shift in archaeological attention to anyone who studies or is at least familiar with
percussion caps, causing them to take special care to record this cap type; his statement is as
follows.
A number of top hat musket caps with Joseph Goldmark’s name are known, but
none have been reported by archaeologist. The government would not have given
out orders for new caps after 1866 because there were literally millions in inventory
and more than 10 million were sold by auction at the New York Arsenal on
February 11, 1880. Most of which have been found either loose or in unmarked 250
count round, paper, or wooden, containers typical of the period. This may indicate
post Civil War production but more likely indicates repackaging of surplus
government caps. It would be comforting if one was found by an archaeologist.
[Gooding 2005:9]

The crowns of caps were gently cleaned with a soft bristle toothbrush if a maker’s mark
was or seemed to be present. An image was then captured using either the microscope, a
Canon Rebel camera fitted with a 55mm lens, or both.

85
The next six columns were created to identify the cap type based on its overall
appearance. Traditionally, percussion caps have been broken into two basic groups, top
hat caps and pistol caps. For the top hat, or “military”, caps three boxes were created to
identify if a cap that was being examined contained four flanges, six flanges, or had an
indeterminate number of flanges due to being an incomplete or warped specimen that still
contained flanges of some nature. The pistol, or common, caps usually were either
smooth on the exterior or contained a ribbed or corrugated pattern all around it and two
boxes were used to denote if a cap fell into either of those groups. Finally, a general
indeterminate box was created in the even that a specimen fell under the category of
percussion cap, but for one reason or another it lacked the information needed to place it
in one of the aforementioned groupings.
The last two boxes were used solely for housekeeping while recording caps. One box was
marked if a photo of a cap was captured and where to find it (either microscope or camera
generated image). The last box consisted of any notes or reminders to prompt the author when
reviewing the data and contains such things as further descriptions, suspicions, questions, and
associations with certain, but not all, of the caps analyzed. These two boxes were solely for the
author benefit in organizing data.
All of the data captured in this spreadsheet would ultimately go on to aid in answering the
first two research questions, questions three and four will be discussed further below. In regards
to the spatial analysis of the caps, the first three columns in relation to a separate spreadsheet
provided by MNHS gave the provenience of each cap they had stored in their collection, the
majority of them having been recovered in or near structures within the diamond fort. Using both
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the provenience and condition of the cap (fired, unfired, indeterminant) the caps were then
plotted in a series of proportional symbol maps created for this project by professional
archaeologist and GIS specialist Laura Koski of Zooarchaeo Consulting, LLC. For this thesis
two separate data sets were plotted using two different basemaps, giving a total of four maps
created. The basemaps used are a historic map of the fort, which shows the buildings as they
would have appeared in 1866, thus illustrating how the fort would have appeared and was being
utilized at the close of the Civil War. A modern satellite image of the fort is used as the second
basemap for context and comparison of the fort as it appears today. The first map (Figure 21)
plots out the distribution of percussion caps across the fort regardless of the condition of the cap.
The second map (Figure 22) uses the same information found in Figure 21, but instead displays it
on a modern satellite image. A third map (Figure 23) is a proportional symbol map which
illustrates the condition (unfired, fired, or indeterminate) and distribution of each percussion cap
across the fort. The last map (Figure 24) again uses the same data from Figure 23 but displays it
over a modern satellite image. Using these maps makes it possible to discern how space was
organized at the fort with relation to the use and deposition of percussion caps.
Answering the second research question, placing caps into a typology, required all of the
measurements, weights, and markings observed from the spreadsheet as outlined above. The idea
was to see if there were any cap sizes or manufactures that stood out from the standard #10 and
#11 percussion cap or “top hat” and “pistol” cap. If there were larger caps, could it be assumed
they were for larger caliber weapons? Likewise, could it be assumed that smaller caps were for
smaller weapons. If so, could date ranges and manufacturers be established to give an idea to
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where caps were being sourced. Another possibility was to try and distinguish if different caps
could have been “specialized” to fit certain types of nipples or firearms?
To answer the third research question involving experimental archaeology, a second set
of data needed to be generated from scratch. Modern percussion caps were fired from historic or
historic replica percussion-based firearms to observe if and how scarring occurs. Matt Mattson,
an archaeologist with the Leech Lake Heritage Sites Program and an alumni of St. Cloud State
University’s CRM-Archaeology master’s program, was generous enough with his time and
resources to assemble this data set for interpretations. Using four different firearms, three
different pistols and one smoothbore shotgun/musket, Matt was able to send several caps that
had been fired from each weapon, as well as unfired caps to those corresponding weapons that
were used as a control. Each control cap was photographed under the microscope to observe
surface appearance and overall condition of what an unfired cap should look like. Each fired cap
was likewise observed under the microscope to observe if there were any consistencies in scar
marks, namely pits, ridges, splits, or bulges that had been created in the firing process. The
images were then cross-examined against one another in Microsoft PowerPoint. While one
image of a percussion cap was centered on the slide another was placed on top of it and reduced
to 50% transparency. The transparent image was then rotated 360° around the solid image
looking for matching scar marks. The results of this process will be discussed more fully in the
following chapter but suffice it to say that there is reasonable evidence to assume that percussion
caps do take on scar markings as a result of blows from the hammer and nipple.
With the observations gained though the experimental archaeology, attention was then
turned to answering the fourth and final question. While it appears that caps do take on scar
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marks from individual weapons, there was a need to return to the original data sets gathered at
MNHS. Using the same process in answering question three, each individual cap that was fired
was compared to every other cap that would have had the possibility of being fired with the same
or similar weapon. Caps that could not have been fired from the same weapon due to a
discrepancy in their size in relation to the nipple were not compared against one another (i.e.,
large caps were not compared against smaller caps and vice versa due to the caps inability to
properly be seated on the firearm) so a pistol cap was never compared to a military cap, but
pistol caps were compared against pistol caps and military caps against military caps. Using this
method, it was possible to identify if caps had in fact been discharged from a weapon with the
same hammer and nipple assembly.
Using the above two data sets made it possible to address all of the proposed research
questions to varying degrees. By collecting those specific data points from both the historic and
experimental caps a better understanding of percussion caps from the fort was achieved. The
results gathered from those data sets will be discussed in the following chapter.
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Chapter V: Results
The ability to examine the percussion caps housed at MNHS proved very enlightening
and provided a variety of results. This chapter will cover the data collected from MNHS and the
results of those data as they relate to the specific research questions posed in this thesis. The list
of percussion caps that MNHS made available indicated 26 “permanent locations” or boxes in
which the caps were stored in. The boxes themselves were not exclusive to caps, but rather the
entirety of artifacts recovered from a unit or location within the fort. Once a box was located the
accession number provided by MNHS was used to locate the physical bag in which the caps
were assumed to be. Each bag/accession number could contain either a single or multiple caps
within it, though that was only determined after physically removing the bags and locating the
accession number. Sorting through the bags and boxes revealed a total of 271 artifacts that had
been labeled as “percussion cap,” however of those 271 artifacts only 218 could be used as part
of the data set as 53 artifacts were mislabeled (Table 1). The following information was gained
through analysis of each cap within the collection.
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Table 1. Artifacts at MNHS with "percussion cap" as the title in the database
Artifact

Number

Leather Percussion Cap Pouch

9

Modern Centerfire Primer

42

Modern Shell Headstamp

1

“Missing” Accession Number

1

Percussion Cap

218
Total

271

Location and Association Data
The first research question asked is concerned with a spatial analysis of the caps
recovered within the fort, including their firing state and whether or not they can be associated
with any particular building or buildings. Of the caps examined, all categories (fired, unfired, and
indeterminant caps) were present within the assemblage and in various locations within the fort
(Table 2). Thirty caps (14%) bear markings and “scars” associated with the trauma and
concussive force that occurs during the firing process, while 142 (65%) were in an unfired state.
Forty-six caps (21%) were deemed indeterminate. While percussion caps were located in or near
a majority of the buildings and structures within the fort, caps were not present at the round
tower, guard house, commanding officers house, half-moon battery, or chapel. Locations that
had in excess of 10 percussion caps include the gun shed, hexagonal tower (south battery), long
barracks, officers’ quarters (apts. A, B and C), and the sutler’s store.
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There does appear to be noticeable spatial patterns of cap distributions that occur within
the fort. In locations where percussion caps have been fired there are also caps of an unfired or
indeterminate nature present, the only exception being the pentagonal tower. However, caps that
were recovered in an unfired, or indeterminate condition do not always appear in the same
vicinity as caps that have been fired; locations of this nature include the shops, commissary, and
parade grounds. The reasons as to why these patterns appear in the manner that they do will be
explored more in the following chapter.
Table 2. Percussion caps recovered from the stone fort at Historic Fort Snelling.
Condition of caps and total counts.
Recovery Location
Fort Snelling (Parade Grounds)

Fired

Unfired

1

1

2

1

1

Commissary/Storehouse
Dump

Indeterminate

Total

2

2

Gun Shed

1

12

4

17

Hexagonal Tower (South Battery)

6

57

2

65

Hospital

3

2

5

Landing Road & Stables

2

2

Long Barracks

5

21

5

31

Short Barrack

1

5

2

8

Officers’ Quarters Apt. A

3

4

4

11

1

1

Officers’ Quarters Root Cellar Apt. A
Officers’ Quarters Apt. B

1

12

Officers’ Quarters Apt. C

3

7

13
3

13
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Table 2 (Continued)
Officers’ Quarters Apt. D

2

Officers’ Quarters Root Cellar Apt. D

1

Officers’ Quarters Apt. F
Pentagonal Tower

3

4

1
1

2

Powder Magazine

9

1
1

1

3
1

Shops

2

2

Sutler's Store

2

12

16

30

Totals

30

142

46

218

Physical Properties of Caps
Measurements and physical characteristics of each percussion cap were taken in an effort
to establish the presence of a possible typology, which could perhaps aid in determining the
caliber of the weapon that a cap could be associated with, or perhaps trace the origin of the cap
through use of a maker’s mark. The assemblage is comprised of 158 top hat/military caps, 42
common/pistol caps, and 16 caps so badly damaged a type could not be established. Within these
three general categories caps were broken up into subcategories (Table 3) which included
elements such as the number of flanges or the presence of ribbing on a cap. Other information
gathered included both the height of the cap from the flanges to the crown and the width of the
crown, both measurements were originally taken in millimeters, but have since been converted to
inches, as it is a popular unit of measurement among black powder enthusiasts in the United
States. The weight of each cap was taken in grams and an average was computed for each group.
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A thick layer of patina present on each unidentified cap could not be removed without destroying
the cap. The extra weight from these specimens skewed the reported weight in that category.
The material that each percussion caps was made from was previously determined by
archaeologists and researchers either in a field or lab setting for curation and storage purposes in
the MNHS artifact collections prior to this research. As a result, MNHS provided a list of each
percussion cap and the material it was determined to be constructed from and that information
was used in this research. Of the total number of caps recovered 24 caps (11%) were previously
determined to be constructed out of bronze, while 194 (89%) were previously determined to be
constructed out of copper. The preference of copper caps over all other material is consistent
with the historic and modern record. While it is known that materials such as steel, pewter, and
bronze were all used in experimental cap production, copper was the most highly favored due to
its overall qualities.
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Table 3. Types of percussion caps recovered and measurements of caps.
Top Hat/Military Caps

Total

Average Height
mm/in

Average Width
mm/in

Average
Weight g

4 Flanges Present

149

6.28/.247

6.08/.239

0.37

6 Flanges Present

5

4.28/.168

5.01/.197

0.15

Flanges Number
Unidentifiable

6

-

-

.23

Smooth Sides

20

4.68/.184

4.45/.175

0.09

Ribbed Sides

22

5.00/.196

4.77/1.87

.11

Unidentifiable Due to
Damage

16

-

-

.9

Common/Pistol Caps

95
While examining the crowns of each percussion cap special attention was given to ensure
that any maker’s marks were photographed and recorded. A total of 10 caps have or appear to
have a maker’s mark present on the headstamp (Table 4). Each cap was cleaned with a soft
bristle toothbrush to try and identify the markings on each cap, but some were so faded that it
was difficult to assess and provide a definitive maker. Attempts to take images of two of the caps
under a microscope also proved to not be possible due to the damage the caps had sustained over
the years; in this instance photos were taken without the aid of a microscope.
Table 4. Makers’ marks present on percussion caps from the fort and known manufacturers.
Cap Type

Headstamp

Manufacturer

4 Flange Top Hat/Military

“Gold”

Joseph Goldmark 1857-1934

4 Flange Top Hat/Military

“Goldmark”

Joseph Goldmark 1857-1934

Common Ribbed

“I”?

Unknown

Common Ribbed

“EB”

Eley Brothers 1837-

Common Smooth

“EB”

Eley Brothers 1837-

Common Ribbed

“GD”

Mark for “Good Quality”
caps, used by multiple
manufactures

Common Smooth

“A-W”?

Unknown

Common Ribbed

“EB”

Eley Brothers 1837-

Common Ribbed

“EB”

Eley Brothers 1837-

Common Ribbed

“I” or “L”?

Unknown
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Examination of the crowns of each percussion cap in the assemblage revealed that whole,
or partial makers’ marks were present on 10 of the caps. Of those caps, two had markings
synonymous with Joseph Goldmark. Goldmark arrived in the United States as a refugee in 1849
after having received a death sentence in Austria due to his association with a failed uprising in
the country (Pope 1965). After settling in New York, he applied his skills as a chemist and
physician and began dabbling with ways to improve percussion caps, ultimately succeeding by
discovering a new technique that could be applied in leveling the faces of the caps (Mattson
2012:47; Scott 2020:4). That same year (1853) Goldmark began marketing and producing
percussion caps, ultimately expanding his operations six years later in 1859 in order to fit
consumer and production needs (Mattson 2012:24). During the Civil War, Goldmark went on to
supply the United States military with hundreds of millions of percussion caps during the conflict
(Mattson 2012:113). After the war, Goldmark, in an effort to keep the cost of percussion caps
high, purchased large volumes of highly inexpensive surplus percussion caps to remove them
from the market (Mattson 2012:113). Goldmark caps were in continual production into the early
1900s; acquired by Winchester shortly after the turn of the century, caps were offered in four
sizes until they were discontinued in 1934 (Scott 2020:23,32,45). During production, Goldmark
caps commonly were stamped with raised lettering citing either “Goldmark” or “Gold” on the
crown of the cap. The use of the “GD” mark was also highly, though not exclusively, used by
Goldmark. According to Scott (2020:14) “The GD mark was used by many companies, in
particular Joseph Goldmark in the U.S. Its origin is likely French and became a symbol of good
quality caps rather than a note of size or manufacturer as is sometimes assumed.” Due to its use
by multiple companies, it is difficult to place a timeline on its use in cap production (Scott 2020).

97
Caps produced by the Eley Brothers of London, bearing the mark “EB” were also
positively identified in the collection. Brothers William and Charles established their London
based munitions factory in 1828, though Charles Eley left the business in the mid-1830s due to
the company failings (Eley Group Ltd 2021). Percussion caps were not added to the production
line until 1837 (Eley Group Ltd 2021; Scott 2020). After the passing of William, his three sons
inherited the business in 1842 and continued to expand the company (Eley Group Ltd 2021). In
1855 Eley Brothers joined forces with Samuel Colt and patented cartridges and caps for Colt
revolvers (Eley Group Ltd 2021; Scott 2020:23). During the American Civil War, Eley became a
major arms supplier to the Confederate States of America and furnished them with a variety of
munitions (Eley Group Ltd 2021). By the turn of the century Eley Brothers still produced
percussion caps for a time but had now set its sights on producing full metallic self-contained
cartridges (Eley Group Ltd 2021) Today the company is still in business after several mergers
and flies under the name Eley, their primary focus is providing high quality .22LR ammunition
and .177 air pellets to be used in a competition or recreational capacity (Eley Group Ltd 2021).
In the realm of percussion caps, Eley helped innovate the percussion cap sizing system by
offering caps in a variety of sizes in order to accommodate a varying range of nipple/cone sizes
(Scott 2020:23-24). They also had a reputation of producing a higher quality percussion cap,
when compared to other U.S. produced caps, thus they were highly imported prior to and during
the Civil War (Scott 2020:23). Some of those caps imported to the U.S. from Eley also bear the
“GD” mark denoting their quality (Scott 2020:23). In his paper Percussion Caps for the
Archaeologist Scott’s figure 27 (2020:35) displays an image of an Eley cap tin that can be dated
between 1837 and 1853. Above the image he gives a brief description of the tin in question. A tin
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of the same design was also recovered within the context of the stone fort at Fort Snelling near
the sutler’s store and was in the same box as several percussion caps, currently housed at MNHS.
The rise and fall of percussion caps in a military capacity was short lived. The oldest
percussion caps can be dated to no earlier than 1822 when percussion caps were first invented.
However, continual innovations in gun and ammunition designs made way for the self-contained
metallic cartridge and firearms that could utilize this new and improved ammunition. The U.S.
Military favored these new breach loading firearms and began adopting them as part of their
regular arsenal (Coggins 1962). In the years following the Civil War, percussion lock firearms
were phased out in mass quantities and Fort Snelling was no exception. Osman (2017:277)
writes “In July 1867 the Tenth U.S. Infantry was issued newly converted breech-loading,
Springfield rifles and metallic ammunition and later that month orders were issued to send all the
remaining surplus ordnance stores to Rock Island, Illinois. Those shipments continued through
the summer of 1868, and included over 3,000 old muskets sent from the State Arsenal to the St.
Louis Arsenal.” This effectively limits the presence of percussion caps used in a military
capacity at Fort Snelling from 1822-1868.This creates a tight timeline for percussion cap
utilization that benefits archaeologists in determining the age of a given unit within the fort
complex. A broader discussion of how these caps are utilized in understanding Fort Snelling will
take place in the following chapter.
Experimental Archaeology
The purpose of the experimental archaeology portion of this thesis was to evaluate if
unique markings or “scars” were imparted on caps during the firing process. To make this
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confirmation a sample of 23 caps, 3 unfired (Figure 15) and 20 fired, were provided by Matt
Mattson for observation (Table 5).
Table 5. Firearms used to detonate modern caps to examine the presence or absence of scar
marks.
Firearm

Number of
Caps

Manufacturer & Cap Size

.50 Caliber Traditions Kentucky Pistol

5

CCI #11

16 Gauge Single Shot Smoothbore Musket

5

CCI Six Flange/Wing

.32 Caliber Traditions Crockett Pistol

5

CCI #10

.44 Caliber 1858 Remington New Model
Army

5

CCI #10

Unfired Control Sample

3

CCI #10, 11, Six
Flange/Wing

The use of three modern reproduction pistols and one period (1800s) smoothbore musket were
used in detonating the caps. The caps were all discharged without any powder or shot being
present in the barrel of the firearm. This “dry firing” was used as a means of convenience, and
possible implications for this method will be discussed in following chapters. When examined
under the microscope at 20x magnification, markings unique to each hammer/cone combination
were present and observed (Figures 16 and 17). The presence of these markings confirms that
individual, unique, “fingerprint” scars are created and imparted on percussion caps. This then revalidates previous studies (Scott 2020; Weber and Scott 2006) conducted concerning this theory.
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Figure 15. Unfired Control Caps. #10CCI Cap (top left), #11CCI Cap (bottom left), Six flange
cap (right)

101

Figure 16. Fired Control Caps. #11CCI Caps fired from .50 Caliber Traditions Kentucky pistol
(left), Six flange cap fired from 16-gauge single shot smoothbore musket (center), #10CCI caps
fired from .44 caliber 1858 Remington New Model Army (right)

Figure 17. Percussion caps from above figure with scar marks circled in red.
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Scar Patterns on Historic Caps
With the confirmation that recognizable and patterned scar markings are present on
modern fired percussion caps, the next task was to see if the same could be discerned on the
historic percussion caps recovered from Fort Snelling. Thirty caps of the two hundred eighteen
caps displayed scar patterns synonyms with the firing process, all thirty caps were compared
against one another in hopes of finding a match (Table 6). Out of all of the caps examined one
match was identified on caps 377.1.150.89 and 377.3.183.8 (Figures 18-20). Both caps are
identified as pistol/common ribbed caps. These caps were recovered from the long rectangular
building used as the officers’ quarters located at the southeast end of the fort, situated between
the parade grounds and southeast exterior wall (See figures 21-24 in the following chapter). The
building was comprised of several separate living quarters or apartments. Cap 377.1.150.89 was
recovered from Apt. A, while cap 377.3.183.8 was recovered from Apt. C located two doors
down. Interpretive scenarios and their possible significance are discussed below in further detail.
Table 6. Fired caps recovered from various locations across the diamond fort. Only one
match was identified both caps were located in the officer’s apartment complex.
Artifact No.

Match To

Cap Type

308(17)

-

4 Flange

308.67.12.25(1) -

4 Flange

308.67.12.25(2) -

4 Flange

308.67.12.25(3) -

4 Flange

308.67.281.18

-

4 Flange

308.67.33.48

-

4 Flange

310.151.67

-

6 Flange

310.171.72

-

6 Flange

Comments

Close to 343.188.6, 343.194.3
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Table 6 (continued)
312.18.1

-

4 Flange

312.31.9

-

4 Flange

314.344.4

-

Common Ribbed

Too distorted to compare

314.373.1

-

Common Ribbed

Too distorted to compare

317.209.21

-

4 Flange

343.134.16

-

4 Flange

343.140.28

-

6 Flange

343.188.6

-

4 Flange

Crown exterior does not match
343.194.3, but interior is close

343.194.3

-

4 Flange

Crown exterior does not match
343.188.6, but interior is close

343.216.21

-

4 Flange

357.88.153

-

4 Flange

377.1.150.89

377.3.183.8

Common Ribbed

377.1.150.90

-

Common Ribbed

377.1.175.41

-

Common Ribbed

377.2.187.858

-

6 Flange

377.3.183.8

377.1.150.89

Common Ribbed

377.3.188.19

Common Smooth

Suspected match to 377.4.128.2,
but too distorted

377.3.97.413

-

Indeterminate

Too distorted to compare

377.4.128.2

-

Common Ribbed

Suspected match to 377.3.188.19,
but too distorted

377.4.184.37

-

Common Ribbed

377.51.64.7

-

Common Ribbed

443.100.4

-

4 Flange

Too distorted to compare
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Figure 19. Percussion cap 377.1.150.89 recovered from APT. A

Figure 18. Percussion cap 377.3.183.8 recovered from APT. C.
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Figure 20 Matching scar patterns from two caps located at the officer’s apartment complex.
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Coming Together
The data yielded from studying these percussion caps resulted in both expected and
unexpected outcomes. The presence of patterns across the fort of both fired and unfired caps, the
physical characteristics of each cap, experimental archaeology, and one occurrence of matching
scar patterns from historic caps have provided answers to the research objectives of this paper,
which are discussed in the following chapter. But it has also brought about more questions, and
these are addressed in the final conclusions and recommendations.
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Chapter VI: Discussion of Results
When first starting on this project there was no real status quo as to what could be expected by
an in-depth examination of percussion caps from a historic fort. It is true that percussion caps
have been recovered from forts for decades and recorded as a part of the archaeological record,
but past that general acknowledgement of their presence and perhaps taking a few basic
measurements, percussion caps have largely gone unanalyzed (Hunt 1989; Scott 2020). By
examining caps, taking measurements, plotting their location, and examining their crowns for
trauma or maker’s marks has revealed some useful insights. Below each of the four primary
research questions are answered and discussed in the order in which they were posed.
The Distribution of Percussion Caps at Fort Snelling
The organization and layout at any fort is of vital importance to successfully
accommodate soldiers and/or civilians while still maintaining its primary function and mission
objectives. This proved to be extremely important at Fort Snelling during the Civil War as the
fort was expanded to house an influx of enlisted men. In April 1864 there were in excess of
1,300 enlisted men, some of whom were sent to the south, while others were retained at the fort
(Osman 2017:225). While the number of soldiers and noncombatants continued to swell, and the
fort experienced vast expansion during the Civil War years, there were still troops that
garrisoned and occupied the interior of the stone fort.
Mapping the data proved to be highly beneficial in understanding the distribution of
percussion caps across the fort. Though, it is worth noting that the data is skewed in that caps
were only recovered in areas of excavation. As the fort was reconstructed in the 1950s-1960s
archaeologists were concerned primarily with reconstructing the original walls and buildings
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within the fort. That meant that excavations only took place in these areas using field methods
that biased the recovery of small artifacts such as percussion caps, which has limited the sample
size. Though the sample is limited it helps in giving a snapshot in areas where caps were located.
The first two maps (Figures 21 and 22) convey the same data, though the basemap alters between
a historic map of the fort from 1866 and a modern satellite image. These two basemaps are used
to provide context to the data. The data found in these first two maps display the frequency of
percussion cap distribution across the fort regardless of the condition of the caps themselves. By
creating these maps high and low frequency areas within areas of excavation can be observed,
along with areas of no frequency (no caps present) across the fort, though that may be limited
due to excavations not providing 100% coverage of the fort. This then aids in interpreting why
and where caps were located.
The second set of maps (Figures 23 and 24) follow a similar pattern to the previous two
maps in that they display similar, but different data form the first two maps, over the same
historic and satellite basemaps. This new data set takes the frequency of percussion caps across
the fort but now takes the condition of the caps into consideration. This then displays caps that
have been unfired, fired, or indeterminate. This information helps to then further interpretations
by examining structure association in relation to cap condition.
When mapping all of the data (Figures 21, 22, 23, and 24) it becomes increasingly
evident that there are large areas of lost/dropped caps around the fort and smaller numbers of
fired or indeterminate caps at various locations. It is of interesting note that many of the areas
where there are fired caps, lost/dropped caps are almost always present. This could be indicative
of areas where gun maintenance was taking place, such as cleaning or active reloading. The fired
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caps in maintenance areas are most likely the result of a loaded firearm being discharged at a
separate location at or near the fort. The spent cap could then be carried back to the maintenance
area, still compressed between the hammer and nipple, until it was removed as a part of the
cleaning or reloading process. An activity that would require the discharging of a firearm at the
fort was guard duty, which is discussed in greater detail below. As an unfired percussion cap is
required to detonate the main charge in a percussion lock firearm, their presence in these
locations makes sense. Soldiers carrying percussion firearms were always issued a higher cap to
round ratio to account for the possibility of losing a cap in the loading process (Mattson 2012;
Pope 1965; Scott 2020). As soldiers loaded their firearms on the porches it would make sense
that more than a few would have been lost during that loading process. In areas where there are
fewer unfired percussion caps, these could have been the result of loss during marching, drills, or
ceremonial salutes. Loosing caps in these circumstances is not unheard of (Pope 1965; Scott
2020) and would coincide with activities that took place at the fort. The hexagonal tower (south
battery) is a different story though. Through historic records it was discovered that this tower
was part of the munitions cache at the fort during the time of the Civil War. Percussion caps and
other firearm-related materials, including leather percussion cap pouches, were recovered from
the tower. These ordinances were recovered from sealed context beneath a cement floor that was
later removed for archaeological investigation.

Figure 21. Proportional symbol map showing the distribution of all percussion caps across Fort Snelling over historic 1866 map.
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Figure 22. Proportional symbol map showing the distribution of all percussion caps across satellite image of Fort
Snelling.
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Figure 23. Proportional symbol map showing the distribution of fired unified, and indeterminate percussion caps across Fort Snelling
over historic 1866 map.
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Figure 24. Proportional symbol map showing the distribution of fired unified, and indeterminate percussion caps across satellite
image of Fort Snelling.

The presence of fired caps within the walls of the fort could have resulted from a number
of activities. The possibility of tracking firearm movements across battlefields though recording
cartridges and percussion caps that were left behind has been successfully demonstrated over the
last three decades (Fox 1993; Scott and McFeaters 2011; Scott et al. 2009a, 2009b). This strategy
has helped researchers understand how battlefields were constantly in motion, with soldiers and
their weapons advancing, countering, and retreating as necessary while engaged with opposing
forces. Once the battle was over and opposing forces advanced or withdrew from the field they
left behind the scars and debris of war. Percussion caps were among the items left behind in the
heat of battle. Once a cap was discharged it became useless and would have been discarded at or
near the location of firing or reloading. This is what makes percussion caps so useful in
determining where group and individual firing originated. While this works on the battlefield, it
was unclear how well its application to a fort setting would translate. Forts were most often
constructed with an eye towards long term occupation which could last months, years, or
decades. Whereas battlefields were often occupied for only a matter of hours, days, or weeks.
The disparity in time between the two illustrates that caps located on the battlefield were the
product of an engagement, whereas that may not be the case in a fort setting. Since the occupants
of forts take on a variety of roles other than combatant there are a multitude of ways spent
percussion caps can be created including range shooting, sentry duty, hunting, drilling or weapon
care and maintenance. However, interpersonal violence between groups or individuals in a fort
context can never be completely ruled out. Violence did occur between men at the fort (Osman
2017), some of which included dueling between officers. At least 3 recorded duels took place
near the fort, but not within the walls (Helmich 2004; Shaw 2002; White and White 1998). Each
duel was the product of an officer having been offended and “demanding satisfaction” from his
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offender (Shaw 2002; White and White 1998). No deaths resulted from these encounters, though
serious wounds were sometimes inflicted (Helmich 2004). As there is no evidence of men
shooting one another within the walls of the fort, it is likely that locating a fired cap in a fort
setting is not indicative of a weapon discharged as you would see on a battlefield. As there was
not always an immediate need to discard a spent cap and trade it out for a fresh one, spent caps
could travel with the shooter from the firing location back to a separate location where it would
be removed and ultimately discarded. Again, such places may be areas where firearms were
cleaned, maintained, or reloaded, though the possibility of caps being discarded in transit to such
areas is also a possibility.
As Fort Snelling never was attacked or had the need to repel hostile forces, it would make
sense that the majority of fired caps would have been the byproduct of non-combative actions.
To assist in answering the question of why firearms would be discharged inside of Fort Snelling
several experts were consulted regarding the history and military rituals of old Fort Snelling. Jeff
Boorom is a Program Manager at the Minnesota Historical Society, Stephen Osman served as a
senior historian with the Minnesota Historical Society for over thirty years before retiring, and
Matt Flueger is an archaeological/historical consultant for Fort Snelling. All of the above
professionals possess a deep knowledge of the fort and its military practices. Through email
communications each of them suggested, independent of one another, that the presence of fired
caps made perfect sense in the context of the fort. Each then went on to explain that when
soldiers were assigned a 24-hour tour of guard duty they carried a loaded weapon with them as
they stood at their post or walked sentry lines at the fort (Osman 2017:107; United States War
Department 1832, 1841). At the end of their tour of guard duty they were required to fire off
their weapon to ensure it was empty before returning to the barracks. This practice of discharging

116
the loaded weapon was done as a safety measure as it was a reliable way of ensuring that the ball
and powder were completely cleared from the firearm (Jeff Boorom, personal communication
2021; Matt Flueger, personal communication 2021; Stephen Osman, personal communication
2021). In some instances, the firing of a weapon under these circumstances also allowed enlisted
men the opportunity to practice their marksmanship as recorded in the 1825 edition of General
Regulations for the Army, or, Military Institutes in article 33 sections 257 and 258 which read as
follows:
257. After guard dismounting, the arms will be discharged at a target
erected for the purpose, and if there be not one, the charges will be drawn,
and the powder and ball delivered over to the quartermaster by the noncommissioned officers of the squads or guards. See infantry Tactics, No.
747.
258. At no time, and under no pretense, are the arms to be left charged
when the men are off duty, or not in expectation of an attack, as the most
fatal effects would frequently follow a neglect of this injunction. [United
States War Department 1825:55]
Under these circumstances a spent percussion cap could have been removed shortly after firing
and could explain the presence of fired caps at the towers or perimeter buildings surrounding the
fort. However, since there was no immediate need to reload their weapon after firing it at the end
of their guard duty it would stand to reason that a good number of fired caps traveled back to the
soldiers’ barracks and were removed as a part of the cleaning and maintenance process. The
cause of percussion caps located at or near the officers’ quarters could be the result in guard duty
of the regular soldier. However, caps located within the quarters themselves are more likely to
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have belonged to the officers themselves. It was common for soldiers and officers alike to clean
their weapons in or near their living quarters after firing to ensure that the powder residue would
not foul the barrel of their gun. During this time, it is highly plausible that spent caps were
removed from the nipple and fell though floorboards or were cast aside.
In the case of Fort Snelling, it appears that percussion caps located throughout the fort are
the byproduct of activities such as drilling or guard duty (with exception to the hexagonal tower
(south battery) perhaps). Drilling was an activity that consumed a large portion of a soldier’s
day, particularly during the Civil War years (Osman 2017:49-57). Enlisted men were sometimes
expected to drill twice a day for several hours and both commissioned and non-commissioned
officers were responsible for overseeing that drilling was done in accordance with standard
military guidelines and procedures (Osman 2017:49-57). Drills took place in locations such as
the parade grounds within the fort and on the roads, fields, and landings outside the fort’s stone
walls (Osman 2017:49-57). The use and firing of weapons in a drilling capacity would not be
unheard of for either officers or enlisted men. Guard duty could be another cause of the
distribution of percussion caps within the fort. It may be possible to determine sentry locations at
Fort Snelling and other forts of the period by locating high concentration areas of percussion
caps scattered within or near the fort. In further conversations with Jeff, it was asked if the
locations of guard posts were known and he responded “We have a general idea, and some
specifics in the early era, the 1850s were probably similar. Post 1 & 2 were usually the gate and
the guardhouse itself, there were also the sentry posts; behind each barracks, & OQ [officers’
quarters], Probably each tower and battery, the magazine, commissary. Coal piles for the
blacksmith were usually guarded as well, and the stables and landing road at least. And then of
course the guard squad walks between each of these posts multiple times a day.” (Jeff Boorom,
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personal communication 2021). Looking at figures 21 and 22 it appears that several of these
guard posts can indeed be confirmed based on the location and distribution of percussion caps.
The amount of percussion caps recovered from the pentagonal tower, hexagonal tower (south
battery), gun shed, magazine, and in the vicinity of both the officers and enlisted men’s barracks
could be indicative of those guard posts spoken of by Jeff. The percussion cap recovered from
the landing road could be the byproduct of sentry duty or men headed to, or returning from,
drilling activities below the fort. It is curious to note there is an absence of percussion caps at the
guardhouse, round tower, and halfmoon battery as these are locations where it would have been
expected to recover percussion caps if soldiers were guarding these areas. It could be possible
then that the absence of caps in these areas could be the byproduct of these areas being policed
for cleanliness, or perhaps they were just not collected or missed in the excavation and recovery
process at the fort. As previously mentioned, only the areas where the buildings currently stand
were excavated as a part of the reconstruction process, with only a few shovel tests and units
happening outside of those buildings. Still, it is exciting to see the presence of so many caps at
previously suspected guard or sentry posts.
While the presence of percussion caps at the fort seem likely to be a byproduct of military
activities, there were other avenues that caps may have ended up at the fort. One such possibility
is the presence of Native Americans, or traders at or near the fort (Cobb 2019; DeCarlo 2016;
Hansen 2007; Lightfoot 2019; Minnesota Historical Society 2020). For years the Federal
Government sent gifts or bartered with Native Americans as a means to acquire land rights or to
either create, maintain, or strengthen alliances. One item that was used in these exchanges
between Native Americans was the trade gun (Fox 1993; Moller 2011; Scott and McFeaters
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2011). These guns were a popular and highly sought after but were usually reserved for specific
individuals with in the Native American community (Moller 2011).
The Native Americans at or near the fort had inhabited the land for thousands of years
prior to the fort’s construction and maintained a presence in the area in the years that followed.
However, the extent to which they could access the fort may have been limited (Cobb 2019;
Lightfoot 2019). Native Americans had been given supervised access to specific areas of the fort
for trade purposes, or other acts of business (Loehr 1946; Warner 1917). It is apparent, though,
that their access was limited to areas such as the sutlers store (Loehr 1946) or the shops at the
southwest portion of the fort where the blacksmith worked (Van Cleve 1888; Warner 1917). To
establish the exact extent of a Native American presence at the fort would require a revised set of
research questions that are beyond the scope of this thesis project.
Percussion Cap Typology
One of the main foci of this undertaking was to determine if percussion caps can identify
the size or caliber of the firearm they would have been associated with, be placed into a typology
based on their physical properties (i.e., weight, length, height, physical appearance, etc.), or
determine the supplier of caps via the presence of maker’s marks on the caps.
The presence of percussion caps at the fort could have occurred prior to the Civil War. In
communications with Stephen Osman (Stephen Osman, personal communications 2021), he
relayed that percussion weapons may have been utilized by “Co. D of the 1st Dragoons with their
M1843 Hall carbines, and probably the 3rd Artillery (musketoons?) and the 1850s Infantry units
(M1841 rifles and M1842 muskets.).” This would have been a huge leap forward in military
technology for the enlisted men stationed at Fort Selling as flintlock muskets were still being
ordered and issued as late as 1841 (Williams 1990). From that point forward the presence of
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percussion caps would have been routine, particularly during the Civil War years as
advancements in cap lock technology and firearms continued to advance. Jeff Boorom (Jeff
Boorom, personal communications 2021) was kind enough to provide a list of all the cap lock
firearms that would have been present at the fort over the years (Table 7) until they were
eventually phased out when breach loading rifles replaced the old cap lock firearms in the years
after the Civil War (Stephen Osman, personal communications 2021).
Table 7. Cap Lock Firearms Present at Fort Snelling
Cap Lock Firearms Present at Fort Snelling
1842 Model U.S. Infantry Musket, 0.69 caliber, Smooth & Rifled
1847 Model U.S. Musketoon, 0.54 caliber
1855 Model U.S. Infantry Rifled-Musket, 0.58 caliber
1858 Pattern British Infantry Rifled-Musket, 0.58 caliber
1861 Model U.S. Infantry Rifled-Musket, 0.58 caliber
1863 Model U.S. Infantry Rifled-Musket, 0.58 caliber
Pistols, mainly 0.38 & 0.45 after 1860s
Various Civilian and Trade firearms
Model 1866 U.S. Rifle
Model 1873 U.S. Rifle
Many versions of Carbines for mounted service may have come through during the Civil War;
0.44, 0.50, 0.52, 0.54, 0.56 calibers (also the beginning of metal shell casing ammunition)
Information courtesy of Jeff Boorom 2021

Attempting to utilize the measurements into useful information that could aid in
distinguishing caliber or weapon type ultimately proved to be fruitless. This was due to the
differences in percussion caps being minute in regards to measurements and styles. It was
confirmed that measurements alone would not be of relative aid in this context as outlined in
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Doug Scott’s (2020) publication “Percussion Caps for the Archaeologist” that was released in
the middle of this project. After years of measuring caps and having solid reference collections to
compare caps against, Scott (Scott 2020:33) determined that “Other than presenting the
measurements little interpretive insight has been forthcoming beyond using the caps’ locational
context for interpretation.”
Since caps were not able to be placed into a typology based on size alone there was little
way to determine the date range for each cap, with the exception of caps with maker’s marks
present. Ten caps recovered from the fort had maker’s marks present on the crown, if the mark is
known it is helpful in identifying the manufacturer and from there a timeline may be established.
Of those caps that had maker’s marks, caps produced by Joseph Goldmark (Figure 25) and the
Eley Brothers (Figure 26) were positively identified. Goldmark produced millions of caps during
the Civil War to furnish the Union Army, however Goldmark caps in the archaeological record
has been largely downplayed and unreported in past years as noted previously (see Gooding’s
2005:9). As a result, archaeologists have actively searched for their presence in the
archaeological context and have made a greater effort to report them (Mattson 2012; Scott 2020).
The presence of Goldmark caps in the context of a fort that was active during the Civil War
should not be surprising. As mentioned above, percussion firearms were the primary firearm of
the Union Army during the conflict, with the 1861 Springfield and subsequent models being the
primary weapon of the regular infantry (Coggins 19662) Goldmark was one manufacturer who
produced and provided millions of caps to the Union during the war years as part of regular
ordinance for general distribution (Mattson 2012; Scott 2020), most likely via the fort’s
quartermaster. They would have then been part of a military supply line that made its way from
New York where the caps were made, to Minnesota and ultimately Fort Snelling.
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The presence of caps produced by the Eley Brothers is slightly more intriguing. The Eley
Brothers began producing percussion caps in the mid-1830s, nearly 20 years prior to Goldmark.
Based out of London, these caps would have had to travel by ship from the United Kingdom to
the United States. From there they would have needed to travel a variety of supply lines to make
it to their ultimate destinations. One of these supply lines could have brought them to the fort’s
sutler, as one was present at Fort Snelling from its construction in 1824 to its first
decommissioning in the 1850s and all throughout the Civil War. Eley caps, as mentioned above,
were known for being of a “better quality” than their American counterparts, which could have
made them more desirable. The caps recovered from the fort that bear the “EB” mark are all
common caps suggesting they were primarily used in smaller muskets/rifles or handguns. The
presence of an Eley Brothers percussion cap tin located near the sutler’s store further reinforces
the concept that these may have been “specialty caps,” made available for purchase. During the
Civil War, the Eley Brothers supplied munitions to the Confederacy and not the Union Army
(Eley Group Ltd. 2021). Since Eley caps would not have been traveling through standard
military supply routes at that time (Eley Group Ltd. 2021) the availability of these caps via the
sutler would be the next logical conclusion, which could also account for the high number of
percussion caps in the vicinity of the sutler’s store.
While caps could not be placed into a caliber typology as initially hoped, establishing the
usefulness and importance that maker’s marks have in identifying cap types and the location of
their production can continue to aid in understanding who was supplying caps to the fort. It is
apparent that while caps were being received from American manufactures as part of standard
military supply lines, caps were entering the fort by other commercial means as well. This then
presents the concept that enlisted men, or perhaps more likely officers, had a choice in their use
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and selection of caps at the fort. Official military supplies were arriving at the fort via the
Mississippi River on barges, steamboats, or other various watercrafts (National Archives Record
Group 92. U.S. War Department. Quartermaster General. P333. Box 1. Folders 1-10. Invoice for
ordnance stores delivered to Fort Snelling. 1834?). These goods were usually obtained from
locations in the East (or Europe in some instances) and made their way to St. Louis, which was
the launching point for supplies destined for Fort Snelling (National Archives Record Group 92.
U.S. War Department. Quartermaster General. P333. Box 1. Folders 1-10. Invoice for ordnance
stores delivered to Fort Snelling. 1834?).
There are records of requests from the fort for all manner of supplies needed to maintain
a presence in such a remote outpost (Williams 1990), including requests for shot, powder, and
muskets (National Archives Record Group 92. U.S. War Department. Quartermaster General.
P333. Box 1. Folders 1-10. Musket Packing Contract 1824). With time muskets would
eventually be phased out in favor of percussion ignition weapons at the fort. There is an issue,
however, in defining how percussion caps were accounted for the documents. Several requisition
documents note orders for “rifle cartridges” as distinct from “musket balls”, “shot”, and “priming
powder” (National Archives Record Group 92. U.S. War Department. Quartermaster General.
P333. Box 1. Folders 1-10. Ordnance requisition request for Fort Snelling. 1841; Williams
1990). As percussion caps were included as part of the “cartridge” (as a necessary piece of
equipment to complete the firing process) it is difficult at this time to establish if they would
have been ordered as an individual item. The ability to firmly establish who was producing
percussion caps for the military at this time and where they were being sourced from will need to
be researched at a future time as it is a subject so large that it is beyond the scope of the current
project.
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Figure 25. GoldMark percussion cap. (Authors Photo)
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Figure 26. Eley Brothers percussion cap. (Authors Photo)
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Experimental Archaeology
The answer to the third question “Can experimental archaeology establish that individual
weapons leave “scars” on modern percussion caps” is a rather straightforward “yes.” Any time a
percussion cap or modern metallic cartridge is struck by a hammer or firing pin an impression
will be left on the metal. However, this question goes deeper and asks if the marks left on
modern percussion caps from the hammer and nipple configuration of modern, or replica
firearms, still impart that unique individual impression that only that hammer and nipple
configuration can create. As mentioned in the previous chapter this was put to the test when
archaeologist Matt Mattson fired several of his black powder firearms and forwarded the spent
caps for analysis. In addition to the caps, he sent a letter detailing the firearms he used to create
this data set (Figure 27). Everything from the firearm manufacturer (if known), caliber, type, and
year (if known) were included in this brief but informative document.
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Figure 27. Letter from Matt Mattson to the author detailing the unique characteristics and
construction of the data sample used to answer questions related to experimental archaeology.
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When examining the caps under the microscope at 20x it was easy to identify scar
markings that were consistent with one another from each of the individual groupings of
percussion caps. While percussion caps that were fired from the same weapon shared the same
marking patterns, caps that were fired from separate weapons did not share similar scar patterns
when cross referenced against one another (Figure 28). This demonstrated that the modern
machining used to create the hammer and nipple configuration on replica firearms still leaves
individual imperfections on these parts and confirms the theory of weapon-unique scar markings
on fired percussion caps. Though this theory was observed and confirmed on modern caps, due
to variances in powder load, cap positioning, and cap construction, fired caps are not always able
to aid in firearm identification. Due to the nature of how a cap is split or flattened during firing or
though the general site formation process the scar patterns are not always as evident to read, or in
some cases too distorted to gain a positive reading (Figure 29). In these instances, even though
caps may have been fired using the same hammer and cone, the positive match between two
pieces may go unidentified due to the loss, distortion, or degradation a readable crown.

Figure 28. (left) Fired #10 cap from .38 Crockett pistol (reproduction), (right) Fired #10 cap
from .44 Cal 1858 New Model Army (reproduction). While both caps are the same size they
experienced different trauma marks in the firing process.

Figure 29. These caps are all modern six wing musket caps produced by CCI, fired caps are from the same weapon. (left) unfired
control cap, (center) fired cap with unique identifiable scar patterns on its crown, (right) fired cap too distorted for interpretation.

Matching Scar Marks from Fort Snelling
Answering the last research question was contingent on the results of the previous
question dealing with the presence of scar markings on percussion caps. Since it was affirmed
that scar markings are present and can be traced to an individual weapon’s hammer and cone
configuration, efforts were made to locate any matching scar marks between two or more
percussion caps that had been recovered from inside the walls at Historic Fort Snelling. Out of
the 30 caps that were positively identified as having been fired, one match was located between
two separate and individual caps. In theory this would then mean that these two caps were fired
from the same weapon. As the caps themselves were both of the “common” variety they would
have been made for a smaller musket, rifle, or pistol/revolver. Due to the caps being recovered
within the officers’ living quarters suspicions fall towards a pistol or revolver carried as a
sidearm, or smaller hunting gun. Additionally, both caps had partial makers marks present on
them, though they remain unidentified. The question then for this set of matching caps, and every
other cap recovered at the fort, is how these caps were obtained, or rather were they standard
issue or were they brought into the fort by other avenues. With the exception of “Goldmark”
caps present at the fort, it is unclear if caps with maker’s marks on them were standard issue at
Fort Snelling. If caps with makers marks on them were not standard issue it would mean that
such caps located at the fort would have had to have entered the premises by means of personal
transport, trade, or purchase. Given the context of the provenience of these the thought is that
these caps were used by an officer in either their sidearm or another personal firearm. If these
caps were not military issue, then it may suggest that officers acquired them by means of
personal choice. The final research question for this project asks if matching “scar” patterns are
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in the collection can individual weapon movement across Fort Snelling be discerned, the answer
to this question is a bit more complicated.
As previously discussed, caps discovered in a fort setting, let alone one that had never
been attacked such as Fort Snelling, may need to be approached in a different manner than caps
recovered from the battlefield. How then did two caps with matching scar patterns turn up in two
separate officers’ quarters? It is possible that an officer could have switched apartments thereby
taking their firearm with them, however of the officers living at Fort Snelling at this time the
record is unclear if any such movement happened (Jeff Boorom personal communication 2021).
Given the provenience of the caps as well as the history of the fort and its deconstruction and
reconstruction over several decades it is possible that the caps were displaced in any earth
moving activities that took place at the fort during its reconstruction. The recovery location of
these caps may have simply been a result of the post-depositional site formation process. If the
fort had remained undisturbed or if matching caps had been located at opposite ends of the fort,
then there may be a stronger case to argue that this observation of matching caps was indicative
of some sort of weapon movement across the site. This does not seem to be the case though in
this occurrence at Fort Snelling. Rather than focusing on the idea that the caps were located in
two apartments, perhaps it is appropriate to recognize that if these caps were not disturbed from
their primary depositional location that officers at the fort had their own rituals regarding
firearms that they were engaged in and that these matching caps were indicative of that. Still, the
question remains what activities could cause two matching caps to be discarded in the vicinity of
the officers’ quarters?
First and foremost, it is important to understand that in order to make any hypothesis
related to the cause, creation, and discarding of percussion caps at the officers’ quarters it is
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necessary to understand the military role and societal image that a 19th-century military officer
tried to obtain. It would stand to reason that most if not all individuals possess the common
knowledge that military officers have command over a number of enlisted men and are
responsible for their care, maintenance, training, discipline, and oversight while they are in the
officer’s charge. By extension there is also a basic understanding that there is a hierarchy
amongst officer’s themselves with higher ranking officers having command over lower ranking
officers. Archaeological and historic pursuits to better understand this hierarchy has aided in
disseminating what life was like for these men in contrast to the average enlisted men and
amongst their fellow officers (Adams 2009; Bowyer 1992; Fisher 1995; Geier et al. 2000, 2006,
2014; Tveskov and Rose 2019). During the latter half of the 19th-century, Victorian Europe was
experiencing a new age of industry, fashion, wealth, and culture that had not been seen before.
Part of this shift included the remolding of an individual’s status within society, with a desire to
be as close to the top rung on the proverbial ladder of social class as possible. One of the ways to
achieve status and a higher ranking in society was though military service. There was a direct
correlation between one’s rank in the military and in society, the higher the military rank the
more influential the individual was in common or high society (Tveskov and Rose 2019). It was
not long before the Victorian class and social structure found its way across the Atlantic to the
United States. Soon officers in the U.S. military found themselves competing for rank and
honors that would bring them a higher status in society (Adams 2009; Tveskov and Rose 2019).
Officers were expected to be the model of a gentleman and a beacon for enlightenment, with an
ability to be well versed not only in military tactics, but also in the arts, languages, science,
history, edict, the news of the day, and so forth (Adams 2009; Tveskov and Rose 2019). It was
common amongst officers to host fellow officers for social calls not only to form connections,
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but as a means to demonstrate their military/social ranking though physical means. Everything
from the layout of the gathering space to the food that was served, to the dining sets that were
utilized acted as a direct expression of the hosting officer’s status in life (Tveskov and Rose
2019). The weapons available to an officer, particularly firearms were one of the many symbolic
representation of an officer’s rank and class (Bowyer 1992:61-65). Sidearms (pistols or
revolvers) carried by officers clearly distinguished them from enlisted men with their muskets or
rifles, but the type of sidearm carried could vary between officers, again as a representation of
the wealth and access associated with certain sidearms (Bowyer 1992). George Elmore is the
Chief Ranger at the Fort Larned National Historic Site in Larned, Kansas and an expert on the
United States Army during the 19th-Century. Mr. Elmore helped provide insight in military life
as an officer. Aside from sidearms used for official duty purposes, it was also not uncommon for
officers to have access to more than one firearm for recreation, collection, or hunting purposes
(George Elmore, personal communication 2021).
Returning then to the caps recovered from the officers’ quarters at Fort Snelling there
would be a number of activities that could result in the presence of percussion caps in the
vicinity, including the recovered matching set. Again Mr. Elmore was helpful as he lent further
insight into the topic. When asked about the relationship between an officer and their firearms he
had several thoughts on the subject. First, like uniforms, officers had to privately purchase their
weapons as the government did not issue them prior to the 20th-century. This allowed for some
choice in which swords, muskets, or sidearms an officer owned and used in either an official
duty situation or a recreational situation. Second, whenever an officer was on duty or acting in an
official military capacity, they were required to wear their sidearm, sword, and sash as part of
their uniform (George Elmore, personal communications 2021). Like guard duty for enlisted
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men, an officer’s weapon would be primed and charged in these types of situations. This then
brings up the issue of firearm safety when the officer is not on duty. Like the required discharge
of an enlisted man’s firearm, officers would most likely have discharged their weapons as a
means of gun safety. While target practice was not an official drilling exercise until after 1876,
officers would have most likely taken the opportunity to practice their marksmanship, this would
accomplish making the weapon safe while giving an officer experience with their weapon. While
not on official duty and in their free time, officers of the day were known to engage in pastime
hobbies that required the use of a firearm including hunting or additional target practice. Some
officers were also known to have collected firearms and enjoyed showing them off, or allowing
others to handle them, which practice is still popular amongst collectors and firearm enthusiasts
to this day (George Elmore, personal communications 2021).
Utilizing Mr. Elmore’s knowledge in conjunction with what is known historically and
archaeologically about officers it would stand to reason that the caps from the Fort Snelling
officers’ apartments were generated though either making the gun safe after attending to official
duties of the day, or through personal pastime pursuits such as hunting or additional target
practice. The support of these activities again lie in the fact that a majority of percussion caps
recovered from the officers’ living quarters had makers marks present on them suggesting that
the officers were purchasing a variety of caps not issued by the military which would make sense
given that none of their firearms would have been military issue at this time in history. As for the
presence of fired caps, including the matching set at the officers’ quarters these would most
likely be the byproduct of officers cleaning their weapons after having discharged them to make
them safe. The matching caps in this context, then, are a representation that a single firearm was
utilized by an officer multiple times in either military duties or recreational activities.
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What information has been gleaned from studying the individual scar markings is that not
only is there one match out of thirty caps, which symbolize one weapon at the fort being either a
small rifle or pistol, but that the 28 fired caps that do not have matching scar patterns represent
individual weapons being used at the fort. This means that by observing these patterns on
percussion caps at least 29 individual weapons would have had to be present at the fort to create
such impressions. The type of weapons can possibly be determined by the type of caps recovered
at Historic Fort Snelling (Table 8). The 29 weapons are represented in the table below, based on
cap type. As there are 19 caps of the top hat/military design this could be a representation of 19
muskets or rifles present at the fort. Similar to the top hat caps, the presence of 9 common caps
would represent that number of smaller shoulder arms or side arms such as pistols or revolvers.
One cap in the assemblage remains indeterminate as to which type of firearm it could go to.
While this assessment cannot discern the exact make and model of each firearm it can give a
sense of the variety of weapons present at the fort. As one might expect there is a higher
proportion of larger firearms at the fort. These are most likely the firearms issued to the enlisted
men by the U.S. Government as part of their equipment. The presence of smaller firearms at the
fort may be a representation of issued equipment as well, but since these firearms do not utilize a
“military” cap it may be just as plausible that these weapons were brought in by other
conventions. These smaller firearms, if not issued by the military, could be representative of
personal weapons with no prior association to the military.
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Table 8. Individual numbers of possible weapon types present as determined by percussion cap
type.
Top Hat 4 Flanges

15

Muskets (smoothbore or
rifled), trade guns

Top Hat 6 Flanges

4

Muskets (smoothbore or
rifled), trade guns

Common Smooth

1

Small musket (smoothbore or
rifled), carbine, pistol,
revolver

Common Ribbed (one match identified)

8

Small musket (smoothbore or
rifled), carbine, pistol,
revolver

Indeterminate

1

Indeterminate
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The Mundane Life of a Soldier
The examination of all of the above data sets has provided answers to several questions
regarding the objectives and goals of this thesis work. However, it has also raised more
questions, which is usually a good thing in archaeology as that is what propels further research
into a variety of sites and topics. One result of this work is the unexpected material record of a
soldier’s mundane duties at the fort, particularly guard and sentry duty. To my knowledge there
is no other archaeological study quite like this.
When dealing with forts or other military encampments there are a variety of topics that
have been and are currently being researched when trying to understand how those that occupied
such sites lived in and utilized the space. One such popular topic is the food sources utilized and
relied upon by military personnel and officers (Adams 2009; Diesen 2020; Geier et al. 2006,
2014; Tveskov and Rose 2019). Usually this involves questions targeted at food availability,
production, sourcing, and complications (Adams 2009; Diesen 2020; Geier et al. 2006, 2014;
Tveskov and Rose 2019).
Another popular topic is the examination and use leisure or free time. Studies in this
realm include all the things soldiers would do to pass the time. Soldiers would engage in a range
of activities, which include, but are not limited to, smoking, drinking, and gambling (Adams
2009; Diesen 2020; Geier et al. 2006, 2014). The material culture present in such studies include
artifacts such as alcohol bottles, gaming pieces, and pipes or tobacco products (DeCorse and
Beier 2018).
The action that a soldier may see in their military career is also explored in battlefield
archaeology, which has been previously discussed. These studies examine the location of
skirmishes and battles, usually leading researchers to examine the arms and armament available
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to the opposing sides (Arnott et al. 2016; Bowyer 1992; Cox 2016; Fox 1993; Geier et al. 2006,
2014; Scott et al. 2009a, 2009b). Mapping out firing lines and areas of close quarters combat is
also utilized in conjunction with the material culture left behind to understand such encounters
(Lees 1998; Sivilich and Sivilich 2015; Scott et al. 2009a, 2009b).
While this thesis relates to and draws heavily from both the study of life in a fort and
engagements on the battlefield, it does enter into a realm that is underexplored. There are
thousands of artifacts related to firearms and ammunition that have been recovered from
archaeological sites, including forts (Herskovitz 1978; Hunt 1989, 1993; Mabelitini 2012; Scott
et al. 2009a, 2009b; Starbuck 2011). It seems in most instances those artifacts are either noted to
demonstrate their presence and perhaps the military power available at a given location, or they
are marked as a footnote and left at that (Herskovitz 1978; Hunt 1989, 1993; Mabelitini 2012.
Examining percussion caps from Fort Snelling has proved to be of worth in that they provide
material insights into the mundane, everyday duties of a soldier or officer. The analysis of
percussion caps detailed in this thesis demonstrate that such quotidian practices can be
ascertained through the study of a single, small and seemingly insignificant artifact type.
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Chapter VII: Conclusions and Recommendations
The opportunity to examine percussion caps from Historic Fort Snelling has provided some
insight into the military routines and actions of the regulars and officers stationed there from the
mid to late 19th century. There is quite a lot of information that has been discovered, if not at
least verified through this study. First, regarding the distribution of caps at Fort Snelling, there
appears to be strong evidence of routine military activities at the fort though observing the
distribution of caps across the fort. Guard/sentry or military drilling exercises seem like the most
probable cause for the presence of fired caps within the walls of the fort, with caps being
removed shortly after firing, or more likely during weapon cleaning/maintenance. Unfired caps
at the fort appear as a result of either the activities mentioned above, or from locations where
munitions were actively stored and either forgotten or left behind.
As far as placing percussion caps into a typology, the approach within this research did not
yield the hoped-for results. Rather it demonstrated that while there are aspects that are greatly
useful in identifying a cap and tight timeframe of use, size is most likely not one of them. The
size of percussion caps vary by only a few millimeters. There is great difficulty in identifying a
cap type in size alone as caps can be easily distorted from their original size and because dozens
of manufactures were creating similar sized caps at the same time. It seems appropriate to
continue placing caps into general categories such as military/top hat caps, or small
musket/rifle/pistol/common cap as these seem to be the most useful in distinguishing what kind
of caps are being described or observed in the archaeological or historic record. The presence of
a maker’s mark appears to be the singular reliable method of identifying caps. Makers marks, if
discernable, can aid in understanding where the cap was being produced, but also a tight timeline
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of their production. That timeline, if established, can further aid archaeological excavations
where caps are present in dating the age of the site.
Scar marks on both historic and modern percussion caps do occur when the cap is struck by
the hammer and compressed against the cone/nipple. These marks are unique enough that caps
that were fired from the same weapon can be positively identified via matching the unique
patterns impressed on fired percussion caps. The context in which a cap is recovered, particularly
fired caps, can speak volumes as to the cause for weapon use. In the context of a battlefield, it
would stand to reason that the caps would be the byproduct of the conflict that took place, which
could also prove true for forts that were subjected to attack or siege. However, in the context of
Fort Snelling, percussion caps appear to be the result of routine military activities and
assignments. This means that in this and similar contexts, scar markings on caps may not be
indicative of physically violent behaviors, but rather routine procedures. Such procedures could
include vital though mundane tasks such as guard duty, sentry duty, drilling, acting in an official
capacity (for officers), hunting, or weapon care and maintenance. Scar marks also can prove
useful in establishing a minimum number of weapons represented in any given assemblage. By
determining the number of unique patterns represented in an assemblage or collection, a number
of weapons present in that collection can then be estimated by counting how many non-matching
patterns are represented.
While this information is useful there are some ways that this and future research on this
topic could greatly benefit further investigations. Since it is now known that percussion cap
utilization does not always equate to acts of aggression in a fort setting, as opposed to a
battlefield, future research questions oriented to further explore routine procedures and practices
of military personnel and their firearms should be explored. Additionally, when comparing scar
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patterns on percussion caps it would be expedient and much more efficient to employ the use of
a dual view microscope. This would provide the opportunity for the user to receive real time
comparative information, which would assist in more accurately matching scar patterns. This
would reduce missed matched or false positive matches when comparing caps, along with saving
time and resources.
Lastly, when percussion caps were in the process of being physically examined,
measurements were taken in millimeters as it seemed appropriate to use the metric system for
this scientific undertaking. Since that time, it has been discovered that when it comes to
percussion caps, at least in the U.S., gun enthusiasts, professionals, and fellow researchers appear
to favor the imperial measurement system (inches) over the metric. By taking measurements to
the nearest hundredth of an inch it becomes possible to avoid the hassle and time-consuming task
of converting data sets from one measurement system to the other.
This project like any research undertaking has yielded a variety of results and conclusions.
Forts are highly complex in their colonial or economic agendas and oversight, they are not as
straightforward as once thought, and Fort Snelling is no different. There is still more to be
learned about this and other forts across the United States as they are viewed in that light.
Percussion caps are one of the many artifacts present at 19th-century forts that can help give
insight to life in a fort setting. One insight that I strongly feel this research has uncovered is that
the everyday life and practices of both officers and enlisted men on the 19th century frontier was
for the most part pretty mundane. The romantic images that are so prevalent in pop culture and
the media paint an image of soldiers who are always fighting and engaging with the enemy. In
this research quite the opposite picture comes into focus as it is now understood that at Fort
Snelling quite a bit of time was dedicated to drilling practices and guard duty as demonstrated by
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the percussion cap assemblage used in this research. This is not to say that those stationed at the
fort never saw combat, but if they did it was not at the actual fort as it was never attacked.
Going forward it would be of great interest to further broaden this research to try and better
understand the complex entanglements percussion caps may have in their supply and demand
during times of peace and conflict. Additionally, questions geared towards the acquisition of
percussion caps for the US military, that were not addressed in this thesis may be enlightening in
understanding how both enlisted men and officers were furnished with and/or obtained
percussion caps on the Minnesota frontier. For now, though, a primary descriptive study will
have to do, as it is a starting point into this new and growing field of utilizing that small artifact,
the percussion cap.
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Appendix B: Data Used to Generate GIS Maps of Percussion Cap Distribution

